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PREFACE

Documents produced for federal agencies must provide measurement standards according to the

International System of Units (SI), which is also known as the metric system. Much of the work

described by this document was performed and reported using nonmetric units. The following

chart is provided to meet readers' needs for conversions between units.

Metric Conversion Chart

Into Metric Units Out of Metric Units

If You Know Multiply By To Get If You Know Multiply By To Get

Length Length

inches 25.4 J.1^#'Rtltr^n^t^r^ : ;+I^ t̂tri^t^FS ta}^'7 0.039 inches

inches 2.54 ce"je p^^

^

. centimeters 0.394 inches

feet 0.305 fi:#met;w }p^ 3.281 feet

yards 0.914 meters meters 1.094 yards

miles 1.609 kilometers kilometers 0.621 miles

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet

sq. yards . 0836 sq. meters sq. meters 1.196 sq. yards

acres 0.405 hectares hectares 2.47 acres

Mass (weight) Mass (weight)

ounces 28.35 grams grams 0.035 ounces

pounds 0.454 kilograms kilograms 2.205 pounds

Volume Volume

teaspoons 5 milliliters milliliters 0.033 fluid ounces

tablespoons 15 milliliters liters 2.1 pints

fluid ounces 30 milliliters liters 1.057 quarts

pints 0.47 liters liters 0.264 gallons

quarts 0.95 liters cubic meters 35.315 cubic feet

gallons 3.8 liters cubic meters 1.308 cubic yards

cubic feet 0.028 cubic meters

cubic yards 0.765 cubic meters

Temperature Temperature

Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit

then multiply 9/5. then add

by 5/9 32

Radioactivity Radioactivity

picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 INTRODUCTION

This report consolidates 1996 soil sampling data collected from the 183-H Solar Evaporation
Basin site. This report is intended to be a data reference and does not make comparisons or
conclusions regarding specific regulatory criteria. Other reports providing site-related data
include the RCRA Closure Data Evaluation Report: 183-H Solar Evaporation Basins Soil and
Concrete (DOE-RL 1995c) and the 1995 Phase I Concrete Sampling at the Decontaminated
183-H Basins (BHI 1996a) report.

Chemical and radiological data were collected to support cleanup activities at the site. Soil
sampling occurred beneath and next to the former basin structures. All data collection activities
were conducted in accordance with the Sampling and Analysis Planfor the 183-HSolar
Evaporation Basins--Phase II - Soil (BHI 1995).

Samples were collected from outside and inside the former footprint of the basins. Outside the
former footprint of the basins, samples were collected from the loading ramp and three berm

piles. Inside the former footprint of the basins, samples were collected from any uncontaminated
shallow soils in place, shallow soils within the area of excavation, and deep vadose zone soils.

This chapter presents a brief synopsis of the basin history and regulatory status, and the sampling
and analysis plan (SAP) (BHI 1995). Chapters 2.0 through 4.0 present summary information
about sampling (1) beneath the loading ramp and berm piles, (2) in shallow soils beneath the
former basin floor, and (3) deep vadose soils. Detailed data are provided in the appendices.

1.1 BASIN HISTORY AND REGULATORY STATUS

The 183-H Solar Evaporation Basins, which consisted of four adjoining concrete basins, were
located in the 100 Area of the Hanford Site, north of the retired 105-H Reactor (Figure 1-1).
Originally, the basins were built as part of the 100-H water treatment structures. They were
constructed in 1949 and used for 100-H Area water treatment until the mid-1960's (BHI 1995).
Most of the water treatment structures, including 12 additional adjoining basins, were
demolished in 1974 (DOE-RL 1995a). The four remaining basins were inactive until 1973 when
radioactive and dangerous (mixed) waste from the 300 Area Fuel Fabrication Facility was

shipped to the basins for storage and treatment. The basins were used for solar evaporation of
the waste. The last shipment of waste to the 183-H Basins took place in November 1985
(DOE-RL 1995a). Decontamination of the cement structure took place in 1995. The structure
has subsequently been dismantled and disposed.

The contiguous basins have been designated an interim-status storage, treatment, and/or disposal

facility (TSD) unit under the Resource Conservation and Recovery Act of 1976 (RCRA). The

unit is being closed in compliance with the Hanford Federal Facility Agreement and Consent

Order (Tri-Party Agreement) (Ecology et al. 1994) and requirements of the Hanford Site RCRA
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permitting process. The U.S. Environmental Protection Agency (EPA) and the Washington
State Department of Ecology (Ecology) jointly administer the RCRA regulations in Washington
State. Ecology has been delegated the lead role at the 183-H TSD site.

The 183-H Solar Evaporation Basins stored and treated RCRA-listed waste as well as
characteristic and criteria-regulated waste. Ecology granted a request for a "contained-in
determination" for listed waste soils associated with 183-H Solar Evaporation Basins on
October 4, 1995 (Stohr 1995). This determination removes the listed waste designation from the
soils contingent upon the following: (1) confirmatory sampling to ascertain that no contaminant
concentration exceeds Model Toxics Control Act Method C values for direct soil exposure and
(2) disposal of soils in the vicinity of the 200 Areas in a lined trench from which leachate will be
collected.

,Potential hazardous substance contamination in the 100 Area is being addressed under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA). Area waste sites have been assigned to geographic operable units. The 183-H
Solar Evaporation Basins were assigned to the 100-HR-1 source operable unit. (The
groundwater operable unit beneath this source is the 100-HR-3 unit.) The EPA oversees all
Hanford CERCLA activities.

1.2 SAMPLING AND ANALYSIS PLAN

The Sampling and Analysis Planfor the 183-H Solar Evaporation Basins--Phase 11- Soil

(BHI 1995) set forth how soil samples would be collected to verify the RCRA closure, what

analyses would be performed, and how results would be reported to the 183-H Lead Engineer.

The SAP is based on the 183-H Solar Evaporation Basin Soils Data Quality Object Process

Summary Report (BHI 1995, Appendix A), regulatory guidance, and project needs for

dispositioning waste and restoring the site. The plan is designed to provide additional data about

particular contaminants of concern (COC) applicable to each.sampling area.

Sampling areas outside the basin footprint included the loading ramp and berm piles. A
minimum of three soil samples were specified from the ramp area below the asphalt surface.
Samples were specified from north of Basin 4, another north of Basins 2 and 3, and the third
from east of borehole BH-5 (drilled for 1991 sampling north of Basin 1). The SAP specified that

one sample was to be collected from each of the three berm piles located southeast of the basins.

The target COCs for the berm piles and loading ramp were identical. Chemical analytes included

metals, hexavalent chromium, cyanide, sulfide, pH, and anions. Radiological analyses of interest

included gross alpha, gross beta, uranium-234, uranium-235, uranium-238, technetium-99, total

uranium, and gamma energy analysis (GEA).

Inside the former footprint of the basins, samples were collected from one of three categorical

areas: (1) any uncontathinated shallow soils remaining in place, (2) shallow soils within the area
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of excavation, or (3) remaining deep vadose zone soils. After removal of the concrete floors,

additional shallow soil was removed throughout the site. This abolished the first category of

shallow soils, and the need to prove soil immediately beneath the removed concrete was

uncontaminated. (At the time the SAP was issued, it was unknown whether this option would be

exercised.)

Target COCs for the shallow soils remaining in the area of excavation were arsenic, copper,

nickel, nitrates, fluoride, and hexavalent chromium. Target COCs for the remaining deeper

vadose zone soil were fluoride and hexavalent chromium. Radiological analyses of interest

included gross alpha, gross beta, uranium-234, uranium-235, uranium-238, technetium-99, total,

uranium, and GEA.

Data concerning radioactive contaminants are included for the audience interested in this RCRA

closure. However, the radioactive portion of mixed waste is interpreted by the U.S. Department

of Energy (DOE) to be regulated under the Atomic Energy Act of1954 instead of RCRA.
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Figure 1-1. The 100-H Area at the Hanford Site.
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2.0 LOADING RAMP AND BERM SAMPLES

Field sampling of the loading ramp and berm piles occurred in January 1996. Samples were

shipped offsite for analysis.

2.1 SAMPLING AND ANALYSIS

Soils beneath the former loading ramp and the berm piles were sampled by Environmental

Restoration Contractor (ERC) personnel on January 8, 1996. Sampling logbook entries are

provided in Appendix A. The field logbook was EFL-1 133-1. The sampling authorization form

number was B96-052.

Table 2-1 summarizes the loading ramp and berm sampling. Eight samples were collected.

Aliquots were assigned to multiple containers. All samples were collected with clean stainless

steel tools and stored in clean sample containers. Each field sample was described as a sandy

gravel (Appendix A). Stones larger than approximately 0.5 in. were not collected. Samples from

beneath the ramp north of Basins 2 and 4 contained some asphaltic material. Samples were dug

from holes below the asphalt. Berm pile samples were collected with clean tools after shoveling

into the middle of the piles.

Samples were assigned Hanford Environmental Information System (HEIS) identification

numbers. Soil associated with the eight samples was also collected and shipped to the 222-S

Laboratory for a total activity analysis. These aliquots were assigned "N" series numbers.

Results of total activity analyses are used in the shipping and handling of associated samples.

One of the samples, BOHOHO, was a silica sand field blank for which a separate total activity

aliquot was not collected. Samplers designated N6195 to be used for shipping purposes. Sample

BOHOH5 and its duplicate, BOHOH6, are associated with one total activity sample, N6199.

The Chain-of-Custody/Sample Analysis Request form specified the following analyses: toxicity

characteristic leaching procedure (TCLP) metals, cyanide, sulfide, anions (F, Cl, S04, P04,

N02, and N03), pH, hexavalent chromium, gross alpha, gross beta, uranium-234, uranium-235,

uranium-238, technetium-99, total uranium, total activity, and a GEA. Total activity analyses

were performed at the 222-S Laboratory. The 222-S Laboratory is operated for DOE by

Westinghouse Hanford Company (WHC). After receipt of results for 222-S aliquots, the primary

samples were delivered to Quanterra Environmental Services, Richland, Washington, for

analysis. On January 15, 1996 project personnel requested the addition of EPA Method 6010

metals analyses for all samples listed in Table 2-1, but submitted no additional sample. An

additional total chromium analysis was reported by the laboratory.

The eight samples were assigned by the laboratory to a single sample delivery group (SDG)

W0871. SDGs are used for laboratory reporting and grouping samples for quality assurance/
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quality control purposes. Quanterra, St. Louis, performed chemical analyses, except for

hexavalent chromium, which was performed by Quanterra, Richland. Reported results are

referenced to standard EPA methods. Results and methods are presented in the Appendix B data

validation package, which includes laboratory narratives.

For chemical analyses, a laboratory control sample and method blank were analyzed with each

preparation batch. Matrix spike and matrix spike duplicate or sample duplicate was performed

per the protocol for the analyses in the SDG. The pH analysis used only a sample duplicate for

matrix quality control.

Quanterra, Richland, performed radiological analyses. For radiological analyses, at least one

laboratory control sample, one method (reagent) blank, and one duplicate were run for each type

of analysis. Results are discussed in a laboratory narrative (Appendix B). Methods were

referenced to internal laboratory procedures. Alpha spectroscopy was used measuring

uranium-234, uranium-235, and uranium-238. Gas proportional counting was employed for the

gross alpha and gross beta measurements. Liquid scintillation counting was used for measuring

technetium-99. Total uranium was determined by lithium fluoride fusion and fluorometry.

2.2 DATA VALIDATION

Independent data validation was performed by Golder Associates, Inc., Redmond, Washington.

Validation was conducted to level C in accordance with routine validation procedures (WHC

1993a, 1993b). Data are subdivided into three sets for validation: inorganics, general chemistry,

and radiochemistry. Each is reported separately in the data validation package (Appendix B).

Qualifier definitions are included for each section.

Inorganic validation identified no major deficiencies that required the loading ramp or berm data

to be qualified as unusable. The TCLP barium was qualified as undetected in one sample

(B0H0H0, the silica sand) due to traces of barium in the laboratory blank.

General chemistry validation identified no major deficiencies that required data from the loading

ramp or berm to be qualified as unusable. All pH, nitrate, nitrite, and phosphate measurements

were qualified based on holding time exceedances. Validators deemed this a minor deficiency.

Associated results were qualified as estimated (J) or undetected and estimated (UJ).

Radiochemistry validation identified no major deficiencies that required the loading ramp or

berm data to be qualified as unusable. No minor deficiencies were found. Sample results

reported less than the minimum detectable activity were qualified as undetected (U).
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2.3 RESULTS AND DISCUSSION

Validated chemical data are shown in Table 2-2. Additional details are provided in Appendix B.
Few analytes were found at detectable concentrations. One TCLP chromium result was reported
above an instrument detection limit but below a contract required detection limit ("B" flagged

data). All other TCLP results except barium were below detection limits. Barium is a natural

soil component and is expected in site soils. The silica sand equipment blank results for barium

were qualified as undetected at 276 gg/L. Actual soil samples were reported at less than twice

this value, and are far below limits that would cause a waste to be regulated on the basis of
hazardous characteristics. Identical concentrations were reported for the duplicate and regular

sample, BOHOH6 and BOHOH5. Hexavalent chromium, chloride, nitrite, ortho-phosphate,

cyanide, and sulfide were also below detection limits for all site soil samples.

Reported concentrations of detected inorganic constituents are consistent with natural

background for the Hanford Site. Total chromium was measurable in all site soil samples. The

field duplicate pair showed a relative percent difference (RPD) of 37% and a sample standard

deviation of 2.40 mg/kg. Fluoride was reported in about half the samples, but always close to the

nominal 1 µg/g detection limit. Fluoride was reported in both duplicate pair samples and showed

good agreement; the RPD was 10%. Nitrate, although qualified as estimated (J) due to holding

time, was present in all samples including the equipment blank. Nitrate was reported by two

methods. Results were reasonably consistent. Detectable sulfate was reported in two loading

ramp samples and one berm pile sample. Soil nitrate and sulfate concentrations do not exceed

natural background (DOE-RL 1995b).

Data concerning radioactive constituents appear in Table 2-3 and are included for the audience

interested in this RCRA closure. These data are presented for informational purposes only.

Table 2-4 summarizes comparisons between the two berm pile samples, BOHOH5 and its

duplicate BOHOH6. All chemical and radionuclide analytes are included. Comparisons are made

on a relative basis using the RPD statistic. RPD is a number expressed as a percent equal to the

absolute difference between two respective values divided by their mean. (Negative values are

shown when the mean is negative.) Typically, larger RPDs can be expected as true

concentrations approach detection or quantitation limit capabilities. Comparisons on an absolute

basis are shown by the sample standard deviation. Variability on an absolute basis is relatively

small slightly above detection limits.

Results for each statistic are most meaningful when both samples contain clearly detectable

quantities. Comparable duplicate results, although very limited, show good agreement. (In

general, there are differences in reporting methodologies between the chemical and radionuclide

analytes. Higher relative variation is present in radionuclide data, in part, because it is not

censored to a detection limit in the same manner as are chemical results.)
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Table 2-1. Loading Ramp and Berm Piles Sample Key.

SAF No. B96-052 Collection Date: 01-08-96 Logbook #EFL-1133-1

Sample
Associated
N-nuniber

Location Media Comment

BOHOHO (N6195) NA Silica Sand QA samplea

BOHOH1 N6195 South side of BH-5,
north of Basin 1

Sandy gravel Loading Ramp

BOHOH2 N6196 North of Basin 2 Sandy gravel Loading Ramp

BOHOH3 N6197 North of Basin 4 Sandy gravel Loading Ramp

BOHOH4 N6198 North Berm Pile Sandy gravel Southeast of Basin 1

BOHOH5 N6199 Middle Berm Pile Sandy gravel Southeast of Basin 1

BOHOH6 N6199 Middle Berm Pile Sandy gravel QA Duplicate of BOHOH5

BOHOH7 N6201 South Berm Pile Sandy gravel Southeast of Basin 1

'Material is clean silica sand poured over a shovel and collected in the sampling bowl.

NA = not applicable

QA = quality assurance

SAF = Sample Authorization Form

2-4



Table 2-2. Loading Ramp and Berm Pile Chemical Sample Results

tJ

tn

Sample Number L1QLtQLQ BQLi0111 H9JJQfl2 RQ11QH3 BQH4119 HQ1iQl.L4 BQ1LQH6 HQHuI1Z
t.ocalion NA North of Basin 1, North of Basin 2 Nonh of Basin 4 Norlh Berm Pile Middle Ilerm Middle Berm South Bernt Pile

(Sof1111-5) Pile Pile
Comment QA sample Luading Itamp I-uading Ramp Loading Ramp Southeast of Southeast of QA Duplicate of Southeast of

Basin I Basin I B0N0115 Basin I

Soil Description Silica Sand Sandy gravel Sandy ravel SanQKgravel Sandy gravel Sandy eravel Sandy gravel San dy gravel

METIIOD/ANALVTE
EPA 1311/6010 (TCLP)

Arsenic (ug/1.) 65.5 U 65.5 U 65.5 U 65.5 U 65.5 U 65.5 U 65.5 U 65.5 U
Barium 276 U 457 459 436 387 430 430 451

Cadmium 3.4 U 3.4 U 3.41) 3.4 U 3.4 U 3.4 U 3.41) 3.4U
Chrontiurn 4.4 U 9.II3 4.4U 4.4U 4.4 U 4.4U 4.4U 4.4U

t.end 34.3 U 34.30 34.3 U 34.3 U 34.3 U 34.3 U 34.3 U 34.3 U
Scleniunt 47.0 U 47-0 U 47.0 U 47.0 U 47.0 U 47.0 U 47.0 U 47.0 U

Silver 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 1)
EPA 1311/7470 (TCLP)

Mercury ( ug/l.) 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 11 0.1 U
EPA 3060A

Ilezavalent Chromium
(mgJkg) 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

EPA 6010
Total Chromium ( mg/kg) 0.44 U 10.0 13.9 5.5 6.0 7.5 10.9 8.1
EPA 300.0

Chloride(ug/g) 3.41 2.11 U 2.04(1 1.95 U 1.881) 1.89 U 2.10 U 2.041)
Fluoride 1.00 U 1.06 U 1.40 0.98 U 0.94 U 1.29 . 1.42 1.02 U

Nilralc-N 0.31 J 1.411 0.571 0.291 3.571 0.381 0.401 0.41 1
Nilrile-N 0.20 UJ 0.21 UJ 0.20 UJ 0.20 Ui 0.19 UJ 0.19 UJ 0.21 UJ 0.20 UJ

Orlho-Phosphate 5.00 UJ 5.28 UJ 5.10 t11 4.88 UJ 4.69 UJ 4.73 UJ 5.24 UJ 5.11 Ul
Sulfate 5.00 U 23.8 8.65 4.88 U 8.66 4.73 U 5.24 U 5.11 U

EPA 353.1
Nitrite Nitrate (ug/g) 0.50 U 0.95 0.54 U 0.53 U 3.05 0.53 U 0.53 U 0.53 U

EPA 335.2
Cyanide ( ug/g) 0.50 U 0.53 U 0.540 0.52 U 0.52 U 0.53 U 0.52 U 0.52 U

EPA 9030 +

Sulfide (ug/g) 10.6 U 10.7 U 11.2 U 10.8 U 10.9 U 11.0 U 10.9 U 11.3 U
EPA 9045

p11 6.42 1 9.021 8.601 8.601 8.61 J 8.74 1 8.731 8.64 1
1= Qualified as estimatcd due to a minor quality control deficien cy.

U = Undetected at the associated quantilation limit.

NA = not applicable
QA = quality assurance
TCLP = toxicit y characteristic leaching p rocedure
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Table 2-3. Loading Ramp and Berm Pile Radionuclide Sample Results. (Sheet I of 2)

tJ

O

Sample Number BONOHO BOHOHt BOHOH2 80HOH3
Location NA North of Basin 1, (S of BF1-5) North of Basin 2 North of Basin 4
Comment QAsample Loading Ramp Loading Ramp Loading Ramp

Soil Description Silica Sand Sandy gravel Sandy gravel Sandy gravel
222-S AliquotID ( N6 195) N6195 N6196 N6197
222-S I.iquid Scintillation

Total Activity pCi/g ---- <513+ 01 <5E+01 <5E+01

Quanterra Richland Result Q 'rotal Error (2S) Result Q Total Error (2S) Result Q Total Error (2S) Result Q Total Error (2S)

Gas Proportional Counting
Gross Alpha pCi/g 1.86E+01 6.5E+00 1.49E+01 5.6E+00 9.58E+00 4.6E+00 5.25F+00 3.51:+00
Cross Beta pCi/g 7.43E+01 7.6E+00 2.45E+01 3.9E+00 2.64E+01 4.IE+00 2.09E+01 3.6F+00

Gamma Spectroscopy
Cesiunr-137 pCi/g 1.0413-03 U 1.1E-02 4.69E-03 U 1.1E-02 2.4613-02 1.2E-02 1.44E-03 U 1.0E-02
Cobalt-58 pCi/g 1.29E-02 U 1.2E-02 -3.65E-03 U I.1E-02 3.37H-04 U 1.18-02 -6.28E-03 U 9.213-03
Cobalt-60 pCi/g -3.40F-03 U 1.213-02 -3.2313-03 U I.IF-02 1.64E-02 U I.1F-02 I.IOE-02 U 8.9E-03

Europium-152 pCi/g 8.1613-03 U 2.5E-02 -2.25E-02 U 2.8E-02 1.48E-02 U 2.813-02 5.94F-03 U 2.31:-02
Europlum-154 pCi/g -4.92E-02 U 4.213-02 1.18E-02 U 3.6E-02 1.46E-02 U 3.2E-02 -1.1913-02 U 3.IE-02
Europimn-I55 pCi/g 1.41E-02 U 2.7F-02 5.62E-02 3.4E-02 2.5013-02 U 2.613-02 2.86E-02 U 2.6E-02

Iron-59 pCi/g 1.7313-03 U 3.0E-02 5.5213-03 U 2.811-02 5.35E-03 U 2.713-02 -2.82E-02 U 2.5E-02
Potassium-40 pCi/g 2.0313+01 2.1 E+00 1.2613+01 1.3E+00 1.40E+01 1.5E+00 1.2113+01 1.3E+00
Radium-224 pCi/g 2.46E-01 3.88-02 6.14E-01 6.8E-02 6.50E-01 7.2E-02 5.39E-01 6.013-02
Radium-226 pCi/g 2.36E-01 4.811-02 4.62E-01 6.7E-02 5.5212-01 7.0E-02 4.84E-01 6.413-02
Rndium-228 pCi/g 3.3311-01 7.9E-02 7.39E-01 1.1E-01 6.9113-01 1.1E-01 5.71E-01 8.6F-02
Uranium-238 pCi/g 6.64E-01 4.5E-01 ---- ---- 3.97F-01 2.612-01 3.241:-01 3.8E-01

Liquid Scintillation Counting
Technetium-99 pCi/g -1.0613-01 U I.IE+00 5.90E-01 1.2F+00 1.7IE-01 U 1.21?+00 -1.94E-01 U 1.1F+00

Total U by Fluorometry

Uranium ug/g 1.36F+00 1.8E-01 7.8213-01 1.113-01 1.1612+00 1.6E-01 8.53E-01 1.2r•,-0I
Alpha Spectroscopy

Uranium-234 pCi/g 1.051:+00 2.2E-01 1.021i+00 2.3E-01 6.4913-01 1.7E-01 5.441i Ol 1.4E-01
Uranimn-235 pCi/g 5.19E-02 3.4E-02 5.7013-02 3.8E-02 4.1613-02 3.3E-02 2.03E-02 U 2.3E-02
Uranium-238 pCi/g 1.08E+00 2.3E-01 9.2313-01 2.1E-01 6.73E-01 1.713-01 5.9113-01 1.5E-01
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Iable 2-3. Loading Kamp and Henn f'ne Radionuclide Sample Results. (Sheet 2 of Z)

tJ

V

Sample Number BOFIOH4 ROHOH5 BOHOH6 BOHOH7
Location North Bemt Pile Middle Berm Pile Middle Benn Pile South Bem t Pile

Comment Southeast of Basin I Southeast of Basin I QA Duplicate of 80110115 Southeast of Basin I
Soil Description San gravel Sandy gravel Sandygravel Sandy gravel

222-S AliquotlD N6198 N6199 (N6201) N6201
222-S I.iquid Scintillation

Total Activity pCi/g <56+01 <5E+01 ---- <51i+0 1

QuantcrraRichland Result Q Total Error (2S) Result Q TotalError(25) Result Q TotalError(2S) Result Q 7'otalError(2S)
Gas Proportional Counting

CrossAlpha pCi/g 1.05E+01 4.713+00 8.60E+00 4.6E+00 1.35E+01 5.4E+00 1.04E+01 4.7B+00

Gross Beta pCi/g 2.53E+01 4.013+00 2.481,401 3.9E+00 2.4913+01 4.0E+00 2.28E+01 3.8E+00
Gamma Spectroscopy

Cesium-137 pCi/g 1.2113-02 U 1.2E-02 3.12E-02 1.3E-02 2.0613-02 U 1.2E-02 6.51E-03 U 1.217-02
Cobalt-58 pCi/g 4.58E-03 U 1.1E-02 5.1213-03 U 1.013-02 3.70E-04 U 1.2E-02 -6.2IE-04 U 1.2E-02

Cobalt-60 pCi/g 3.73E-03 U 1.213-02 5.30E-03 U 1.1E-02 9.7213-03 U I.IE-02 3.86E-03 U 1.3E-02
Europium-152 pCi/g -7.45E-03 U 2.7E-02 -4.43E-03 11 2.513-02 -1.58E-02 U 2.9E-02 2.6213-03 U 2.9I: 02
Europium-154 pCi/g 7.3813-03 U 3.7E-02 -6.82E-03 U 3.413-02 2.49E-02 U 3.711-02 -3.3113-02 U 3.6E02
Europium-155 pCi/g I.IIE-02 U 2.9E-02 3.40,02 U 2.8E-02 7.01E-03 U 3.313-02 4.98E-02 U 3.51i-02

Iron-59 pCi/g -3.47E-02 U 2.913-02 6.6911-03 Il 2.513-02 -2!1911-02 lJ 3.113-02 6.1813-04 U 3.11;02

Potassium-40 pCi/g 1.4517+01 1.5E+00 1.2713401 1.313+00 1.4713+01 1.6E+00 1.3511+01 1.413+00
.Radium-224 pCiIg 6.35E-01 7.1 E-02 5.38E-01 6.2E-02 6.10E-01 6.9E-02 5.46E-01 6.213-02
Radium-226 pCi/g 5.97E-01 7.5E-02 4.68E-01 6.313-02 5.1213-01 7.1 E-02 4.0813-01 6.511-02
Radium-228 pCi/g 7.1813-01 1.1E-01 5.89E-01 9.5E-02 6.37E-01 1.013-01 5.3317-01 1.0E-01
Uranium-238 pCi/g 4.711';-01 4.013-01 6.61E-01 4.9E-01 ---- ---- ..-- ----

Liquid Scintillation Counting

Tcchnetium-99 pCi/g 4.64E-01 1.213+00 -2.48E-01 U I.1E+00 -1.1313-02 U I.1E+00 2.18E-01 U 1.2E+00
Total U by Fluorometry

Uranium ug/g 1.1413+00 u 1.5E-01 2.1013+00 2.8E-01 1.00E+00 1.413-01 . 1.37E+00 1.913-01
Alpha Spectroscopy

Uranium-234 pCi/g 7.2713-01 1.9E-01 7.21E-01 1.813-01 5.7013-01 1.5E-01 5.9813-01 1.41:01
liranium-235 pCi/g 5.7913-02 4.2E-02 3.9413-02 3.3E-02 2.5613-02 U 2.513-02 1.8711-02 11 2.017-02
llranium-238 pCi/g 7.80E-01 2.0E-01 8.0713-01 2.0E-01 6.0013-01 1.513-01 6.2611-01 1.51;-01

H =

= not applicable
= quality assurance
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Table 2-4. Berm Pile Field Duplicate Comparisons (Samples BOHOH5 and B0H0H6).

One or Both Relative Percent Sample
Method Anal e Undetected. (U)? Difference Standard Dev.

EPA 1311/6010 Arsenic True 0% 0.00 E+00 pg/L
(TCLP) Barium False 0% 0.00 E+00 µg/L

Cadmium True 0% 0.00 E+00 µg/L
Chromium True 0% 0.00 E+00 µg/L
Lead True 0% 0.00 E+00 µg/L
Selenium True 0% 0.00 E+00 µg/L
Silver True 0% 0.00 E+00 µg/L

EPA 1311/7470 Mercury True 0% 0.00 E+00 µg/L
EPA 3060A Hexavalent Chromium True 0% 0.00 E+00 mg/kg
EPA 6010 Total Chromium False 37% 2.40 E+00 mg/kg
EPA 300.0 Chloride True 11'/u 1.48 E-01 gg/g

Fluoride False 10% 9.19 E-02 µg/g
Nitrate-N False 5% 1.41 E-02 µg/g
Nitrite-N True 10% 1.41 E-02 gg/g
Ortho-Phosphate True 10% 3.61 E-01 gg/g
Sulfate True 10% 3.61 E-01 µg/g

EPA 353.1 Nitrite Nitrate True 0% 0.00 E+00 µg/g
EPA 335.2 Cyanide True 2% 7.07 E-03 gg/g
EPA 9030 Sulfide True 1% 7.07 E-02 gg/g
EPA 9045 pH False 0% 7.07 E-03

222-S Liquid Scintillation Total Activity True 0% 0.00 E+00 pCi/g

Quanterra Gas Proportional Counting
Gross Alpha False 44% 3.46 E+00 pCi/g
Gross Beta False 0% 7.07 E-02 pCi/g

Gamma Cesium-137 True 41% 7.50 E-03 pCi/g
Spectroscopy Cobalt-58 True 173% 3.36 E-03 pCi/g

Cobalt-60 True 59% 3.13 E-03 pCi/g
Europium-152 True -112% 8.04 E-03 pCi/g
Europium-154 True 351% 2.24 E-02 pCUg
Europium-155 True 132% 1.94 E-02 pCVg
Iron-59 True -315"/0 2.59 E-02 pCUg
Potassium-40 False 15% 1.41 E+00 pCi/g
Radium-224 False 13% 5.09 E-02 pCi/g
Radium-226 False 9% 3.11 E-02 pCi/g
Radium-228 False 8% 3.39 E-02 pCi/g
Uranium-238 True - --

Liquid Scintillation Counting Tc-99 True -183% 1.67 E-01 pCi/g
Total Uranium by Fluorometry False 71% 7.78 E-01 µg/g
Alpha Spectroscopy Uranium-234 False 23% 1.07 E-01 pCi/g

Uranium-235 True 42% 9.76 E-03 pCi/g
Uranium-238 False 29% 1.46 E-01 pCi/g

2-8



BHI-00932
Rev. 0

3.0 SHALLOW SOILS WITHIN THE FORMER FOOTPRINT

This chapter reports results for samples taken from beneath the facility after removal of the
structure and initial near-surface excavation beneath the facility. The initial excavation removed
about 0.6 m (2 ft) of soil from the area of the sedimentation basins and extended laterally a few
feet beyond the former location of the basin walls. Sampling was performed to assess soils for
RCRA closure, to confirm assessment results, and to define boundaries for further excavation.

The analytical strategy initially set forth in the SAP (BHI 1995) was elaborated in the document
Field Screening Sampling and Analysis Strategy and Methodologyfor the 183-H Solar
Evaporation Basins-Phase II - Soils (BHI 1996b). This supplementary document will hereafter
be referred to as the Field Screening Plan. It provides a sampling/analytical strategy and
methodology for RCRA closure of the 183-H Solar Evaporation Basins within the boundaries
and requirements identified in the initial SAP. It includes sampling and analytical strategy
documentation, sample location information, and analytical methodology documentation.

3.1 CHEMICAL SAMPLING AND ANALYSIS

Samples for RCRA closure were collected by ERC personnel from the locations shown in
Figure 3-1. Sampling logbook entries are contained in Appendix A. The sampler's field logbook

was EL-12S7. The sampling authorization form number was B96-060. The SAP called for field

screening a minimum of 11 samples with 3 samples sent to a laboratory for confirmation.

Shallow soils were first sampled from 1 I locations on February 12, 1996. Samples were

assigned HEIS identification numbers. Aliquots were assigned to multiple containers. All

samples were collected with clean stainless steel tools and stored in clean sample containers.

Samples were referenced to a grid overlying the site. (Reference to Washington State Plane

coordinates can be found in Appendix A.)

One specific location of interest was sampled on February 12, a location beneath Basin 1

associated with high arsenic concentrations in previous sampling. The remaining sample

locations were randomly selected as outlined in the Field Screening Plan. Duplicate and split

samples were collected from the site of the previous high arsenic concentration and two

additional locations.

COCs were nitrate, arsenic, copper and nickel (BHI 1996b). Data on fluoride and hexavalent

chromium were also sought because these two constituents would be of concern for deeper

vadose zone sampling. Routine laboratory radiological screening was performed to support

offsite sample shipping and handling.

3-1
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The Environmental Analytical Laboratory (EAL) was used as the primary verification laboratory.
Quanterra was used as an offsite laboratory for confirmation. Field analysis was also performed
for fluoride to supplement the data set and establish excavation boundaries for deeper vadose
zone soils.

In response to initial February sampling, additional cleanup (excavation) work was performed.
Additional near-surface sampling was performed through February 26, 1996.

Final near-surface closure sampling occurred February 26, 1996. Eleven locations were
sampled; ten locations were selected at random. One location, the arsenic "hot spot;" was
selected based on prior information. In all, 18 HEIS samples and I equipment blank were
collected February 26. A representative from Ecology present during near-surface sampling on
February 26, also collected split samples.

Samples gathered to support RCRA closure were assigned HEIS numbers and sent to the EAL
and/or Quanterra for analysis. Table 3-1 summarizes all shallow soil samples assigned HEIS
numbers.

Shallow samples not assigned HEIS sample numbers are listed in this report by their field
screening identification numbers. All field screening samples were assigned field screening
identification numbers. These quick-turnaround analyses were intended to assist field work.
Sometimes soil was collected on the same date and from the same location as samples appearing
in Table 3-1, while at other times, a unique date and location was attributed to the field screening
sample.

Field screening sample data are presented in Appendix C. More than 75 shallow soil samples
were collected from the area of excavation and analyzed in the field for fluoride. (Additional
deep vadose soils were also collected and analyzed.) Soil from a few field screening locations
and a nearby former orchard was also sent to the EAL. Additional analyses were performed at
the EAL on some field screening samples.

3.2 DATA VALIDATION

Laboratory and field screening deliverables for shallow soil samples were not independently
validated. Information is provided to the reader to make functional validation judgements.
Sample analysis and reporting was subject to routine controls of the EAL, Quanterra, and Field
Screening analytical groups. Field screening results appear in Appendix C. Contents of the
analytical data packages from the EAL and Quanterra are reproduced in Appendices D and E.
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33 RESULTS AND DISCUSSION

Results of the February 26, 1996 closure sampling appear in Table 3-2. The field screening
document (BHI 1996b) stated established remedial action levels for each COC. Soil sampling
results for one location, the authoritatively selected "hot spot," exceeded the predetermined
action levels for arsenic. The arsenic action level was set at 6.41 ppm. (This is very close to the
EAL quantitation and reporting limit of 5 µg/g.) Multiple results were associated with the "hot
spot" location (basin sampling coordinates: north 113, east 189). Values of 16 and 9 µg/g
(average 12.5) are in good agreement with the 11.7 result from the Quanterra split sample,
BOH6Y9. The sampling on February 26, 1996 collected soil from an estimated 1.1 m(3.5 ft)
below the basin. Arsenic results did not differ appreciatively from the three samples collected
February 12, 1996 at a depth of 0.6 m(2 ft). (The earlier EAL arsenic results were 16 and
12 µg/g, and the associated Quanterra split sample, BOH6V8, was reported at 10.7 mg/kg.)

No other February 26 shallow soil result exceeded the shallow soil COC action levels. (Fluoride
and hexavalent chromium were not shallow soil COCs, only vadose zone COCs.) All shallow
soil action levels.listed in the Field Screening Plan (BHI 1996b) are as follows:

• Arsenic 6.41 ppm
• Copper 59.2 ppm

• Nickel 19.1 ppm
• Nitrate 4,400 ppm

Table 3-3 summarizes EAL results for all HEIS shallow soil samples (February 12, 16, and
26, 1996). Arsenic results appear to vary by collection/analytical batch. There are few detected
values among samples collected on February 16 and 26. Detectable concentrations were reported
for all 11 locations sampled on February 12, 1996. On average, the arsenic concentration of
samples collected February 12 was about 16.7 mg/kg (equivalent to 16.7 ppm). The average
sample variance of four detected duplicate pairs was 10.25; a pooled sample standard deviation
for individual February EAL results is 3.2 mg/kg.

Associated split sample results from Quanterra suggest slightly lower arsenic, concentrations.

Samples sent to Quanterra were measured by a slightly more sensitive method for arsenic

(EPA 7060 versus EPA 6010). Interlaboratory comparisons are complicated by the higher

quantitation limit at the EAL. Of the four split samples sent to Quanterra (February 12, 1996

sampling), only the 10.7 mg/kg "hot spot" split (BOH6V8) was reported above the action level.

As mentioned in Section 3.1, soil from a few field screening locations and a nearby former

orchard was also sent to the EAL for additional analyses. (These informational samples are

identified in Appendix C. They were assigned only field screening sample numbers. Formal
results from the EAL are in Appendix D.) The five EAL-reported orchard soil samples had an
arsenic average of 11.4, a range of 6-19, and a sample standard deviation of 6.5 mg/kg.
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Table 3-1. Shallow Soil HEIS Sample Key.

Sample Date Depth Grid Reference

Number Collected jmj North a t Laboratory Comments

B0H6T4 2112/96 0.6 113 189 EAL Arsenic hot spot

B0H6T5 2/12/96 0.6 113 189 EAL Duplicate of B0H6T4

30H6T6 2/12/96 0.6 50 160 EAL

B0H6T7 2/12/96 0.6 50 160 EAL Duplicate of BOH6T6

80H6T8 2/12/96 0.6 40 120 EAL

B0H6T9 2/12/96 0.6 40 120 EAL Duplicate of BOH6T8

BOH6VO 2/12/96 0.6 20 30 EAL Potential hydraulic leak site

BOH6VI 2/12/96 0.6 70 60 EAL

BOH6V2 2/12/96 0.6 120 60 EAL

80146V3 2/12/96 0.6 90 1 10 EAL

B0H6V4 2/12/96 0.6 60 110 EAL

BOH6V5 2/12/96 0.6 20 120 EAL

80H6V6 2/12/96 0.6 20 150 EAL

BOH6V7 2/12/96 0.6 120 180 EAL

BOH6V8 2/12/96 0.6 113 189 QES Split of B0H6T4

B0H6V9 2/12/96 0.6 50 160 QES Split of BOH6T6

BOH6WO 2/12/96 0.6 50 160 QES Duplicate of BOH6V9

BOH6W 1 2/12/96 0.6 40 120 QES Split of BOH6T8

BOH6W2 2/16/96 0.9 60 10 QES Sand and pebbles. Split of BOH6W5

BOH6W3 2/16/96 0.9 80 40 QES Sand and pebbles. Sp lit of BOH6W6

B0H6W4 2/16/96 0.9 120 20 EAL Silt. sand. and pebbles.

B0H6W5 2/16/96 0.9 60 10 EAL Sand and pebbles.

BOH6W6 2/16/96 0.9 80 40 EAL Sand and pebbles.

BOH6W7 2/16/96 0.9 40 40 EAL Sand and pebbles.

BOH6W8 2/16/96 0.9 30 80 EAL Silt sand. and pebbles. -

BOH6W9 2/16/96 0.9 30 190 EAL Silt and pebbles.

BOH6XO 2/16/96 0.9 40 40 QES Sand and pebbles. Split of BOH6W7

BOH6X1 2/16/96 0.9 30 80 QES Silt, sand. and pebbles. Split of BOH6W8

B0H6X2 2/16/96 0.9 30 190 QES Silt and pebbles. Split of BOH6W9

B0H6X3 2/16/96 0.9 120 20 QES Silt sand. and pebbles. Split of BOH6W4

^80H6X4 2/26/96 1.1 120 20 EAL

B0H6X5 2/26/96 1.1 40 10 EAL Ecology split H96009

B0H6X6 2/26/96 1.1 40 30 EAL

80H6X7 2/26/96 1.1 40 130 EAL

BOH6X8 2/26/96 1.1 80 160 EAL

B0146X9 2/26/96 1.1 70 190 EAL

BOH6YO 2/26/96 1.1 70 190 EAL Duplicate of BOH6X9

BOH6Y1 2/26/96 1.1 80 200 EAL Ecology split H96010

BOH6Y2 2/26/96 1.1 90 220 EAL

B0H6Y3 2/26/96 1.1 113 189 EAL Arsenic hot sp ot. Ecology split 196011

BOH6Y4 2/26/96 1.1 113 189 EAL Duplicate of BOH6Y3

BOH6Y5 2/26/96 1.1 120 190 EAL

BOH6Y6 2/26/96 1.1 40 30 QES Split of BOH6X6

B0H6Y7 2126/96 1.1 70 190 QES Split of BOH6X9

B0H6Y8 2/26/96 1.1 70 190 QES Duplicate of B0H6Y7

B0H6Y9 2/26/96 1.1 113 189 QES Split of B0H6Y3

BOH6Z2 2/26/96 1.1 120 130 EAL

BOH6Z3 2/26/96 N/A N/A N/A EAL Equipment blank

EAL = Environmental Analytical Laboratory

QES = Quanterra Environmental Services
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Table 3-2. Individual Results of February 26, 1996 Soil Sampling.
BOH6X4 BOH6X5 BOH6X6 B0H6X7 BOH6X8 BOH6X9 BOH6YO BOH6Y1 B0H:6Y2

North 120 40 40 40 80 70 70 80 90

East 20 10 30 130 160 190 190 200 220

Basin Area 4 4 4 2 2 I 1 I I

Laboratory EAL EAL EAL EAL EAL EAL EAL EAL EAL

Comment Duplicate of
B0H6X9

Results in mg/kg
Arsenic 5U 5U 5U 5U 5U 5U 5U 5U 9

Copper 16 13 12 29 12 15 13 12 19

Hexavalent Cr 0.88 U 0.409 0.359 0.538 0.5 0.574 0.184 I 0.88 U

Fluoride 2.21 0.1 U 0.1 U 127 0.1 U 14.9 9.44 7.07 20.1

Nickel 9.7 8.4 8.3 11 8.6 11 11 9 15

Nitrate-Nitrogen 6.62 17.7 11.4 246 477 592 594 1390 489

B0H6Y3 B0H6Y4 BOH6Y5 B0136Z2 BOH6Z3 B0H6Y6 B0H6Y7 B0H6Y8 BOH6Y9C\
North 113 113 120 120 NA 40 70 70 113

East 189 189 190 170 NA 30 190 190 189

Basin Area 1 I I I NA 4 I 1 I

Laboratory EAL EAL EAL EAL EAL QES QES QES QES
Comment Duplicate of Silica Split of Split of Duplicate Split of

BO1-16Y3 Sand BOH6X6 B0H6X9 of B0116Y7 B0H6Y3

Results In mg/kg
Arsenic 16 9 5U 5U 5U 1.1 1.1 1.1 11.7
Copper 16 17 15 29 I U ---- ---- ---- ----

Hexavalent Cr 0.88 U ^ 0.88 U 0.88 11 0.88 U 0.08 U 0.57 U 0.57 U 0.57 U 0.57 U

Fluoride 1.24 U 1.4 U 1.19 U 1.94 0.1 U 0.98 U 3.31 3.64 1.04 U
Nickel 13 IS 14 15 2 U --- ---- ----

Nitrate-Nitrogen 23.4 27.2 2.95 6.47 0.023 U 9.85 491 458 25.9

EAL = Environmental Analytical Laboratory

NA = not applicable

QES = Quanterra Environmental Services

U = Undetected at the associated quantitation limit
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lable 3-3. Jummary or Nnauow sotl Namples.°

w
^

Number of 6°. Average Standard Deviation
Routine Number of Minimum Maximumf'^ (Mean) of the Mean

Analvte ColiectionDate Samples Nondetects ( me/ke) ( me/ke) m/k (me/ke)

Arsenic 2/12/96 11 0 5 30 16.7 2.4

2/16/96 6 6 5 U ^ U; a NC NC

2/26/96 11 9 5 U NC NC

Copper 2/12/96 11 7 I U NC NC

2/16/96 6 S 1 U k64 ^ NC NC

2/26/96 11 0 12 17.1 1.9

Ifexavaient Chromium 2/12/96 11 4 0.08 U NC NC

2/26/96 II 5 0.359 NC NC

Fluoride 2/12/96 II 0 2.37 65 16.6 7.5

2/26/96 11 5 0.1 U 127 .^ z NC NC

Nickel 2/12/96 II 0 5 18 Il I

2/16/96 6 0 9 20 ^t- 16 2

2/26/96 Il 0 8
+.n:.

15 ^ II 1

Nitrate- Nitrogen 2/12/96 11 0 17.3 922 274 114

2/26/96 II 0 2.95 1390 297 129

'Environmental Analytical Laboratory analyses (see Appendix C for field fluoride screening results)

= not calculated
= Undetected at

<x̂
00
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4.0 DEEP VADOSE SOILS

This chapter reports results of samples collected from an excavation greater than 1.2 m(4 ft)
beneath the base of the former facility. In accordance with the Field Screening Plan, quick-
turnaround field fluoride analyses were performed during excavation of the vadose zone, with a
subset of samples sent to the EAL for fluoride and hexavalent chromium analyses (BHI 1996b).
At the end of this final stage of excavation, 11 closure verification samples and 3 quality control
samples were analyzed at the EAL. An additional three split samples, a split sample duplicate,
and an equipment blank were sent offsite for confirmation of screening results.

4.1 SAMPLING AND ANALYSIS

Samples for RCRA closure were collected by ERC personnel from the locations shown in
Figure 4-1. Ten locations were randomly selected beneath the site of the No. I sedimentation
basin. One additional location (north 85, east 185) was authoritatively selected as an area of
potentially high fluoride concentration based on existing data. Samples were visually referenced
to the same sampling grid previously used for.shallow soil samples. Sampling logbook entries
are reproduced in Appendix A. The sampler's field logbook was EL-1287. The sampling
authorization form number was B96-056.

Deep vadose zone samples collected for closure verification were assigned HEIS sample
numbers and are listed in Table 4-1. Nineteen HEIS samples were collected March 4, 1996,
including two silica sand equipment blanks. Aliquots were assigned to multiple containers. Split
and duplicate sample sets were homogenized in a clean stainless steel bowl prior to allocating to
sample containers. All samples were collected with clean stainless steel tools and stored in clean
sample containers.

A representative from Ecology present during vadose zone sampling on March 4, 1996 collected
split samples from three locations: north 85, east 185; north 90, east 200; and north 70. east 170.

COCs were fluoride and hexavalent chromium (BHI 1996b). Data were also collected on
shallow soil COCs (nitrate, arsenic, copper, and nickel). The EAL was used as the primary
verification laboratory. Quanterra was used as an offsite laboratory for confirmation. Quick-
turnaround field analyses were also performed for fluoride.

The EAL analyses were performed per EAL procedures based on EPA Methods 300.0, 6010, and
7196A. Routine laboratory radiological screening was performed to support offsite sample
shipping and handling.

Analyses by Quanterra referenced EPA Methods 300.0, 6010, 7060, and 7196. [Quanterra
reported total chromium by Method 6010 (see Appendix E) in addition to hexavalent chromium

by Method 7196. Arsenic was reported by Method 7060 instead of the 6010-based method used
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by the EAL. Nitrate was reported by EPA Method 353.1 (see Appendix E) in addition to
Method 300.0.] Samples for offsite analysis were delivered to Quanterra, Richland. Hexavalent

chromium analyses were performed at the Richiand laboratory. Remaining chemical analyses
were performed at Quanterra, St. Louis, Missouri.

Samples collected for quick-turnaround analyses to guide field excavation were assigned only

field identification numbers. More than 85 field fluoride analyses were performed, which was

more than initially planned. Samples were collected as deep as 7.6 m(25 ft). These results are

documented in Appendix C. Some field screening samples had additional analyses performed at

the EAL.

4.2 DATA VALIDATION

The five confirmation samples sent for offsite analysis were independently validated. (Field and

EAL analyses were not independently validated.) Data validation was performed by Golder

Associates, Inc., Redmond, Washington. Validation was conducted to level C in accordance

with routine validation procedures (WHC 1993a, 1993b). Data were subdivided into two sets for

validation, inorganics and general chemistry. Data validation summary packages (for each set)

prepared by the validators are included in Appendix F. Qualifier definitions are included for

each section.

Inorganic validation identified no major deficiencies that required the vadose data to be qualified

as unusable. Arsenic results were qualified with "J" or "BJ" flags. Arsenic was detected at a

negative concentration in the associated preparation blank. Arsenic spike recoveries were

slightly below the 80% control limits.

General chemistry validation identified no major deficiencies that required the vadose data to be

qualified as unusable. Validators qualified nitrate and hexavalent chromium results with "J" or

"UJ" flags because holding times exceeded the control limit.

4.3 RESULTS AND DISCUSSION

Individual vadose HEIS sample results appear in Table 4-2. Table 4-3 summarizes results,

excluding duplicates, silica sand equipment "blank" and split samples.

The Field Screening Plan vadose action levels were 8 ppm for hexavalent chromium and 96 ppm

for fluoride. No individual hexavalent chromium results approach the action level. The

maximum reported hexavalent chromium concentration is about 1 ppm.

Fluoride was undetectable in 8 of the 11 routine samples. Each of the remaining three samples

had reported fluoride above the action level, 384, 165, and 542 mg/kg. One of these samples,

BOH6P8, also had a split sent to Quanterra. The Quanterra result of 116 was less than half the

4-2
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384 mg/kg reported by the EAL. No field fluoride analyses were performed for samples
collected March 4, 1996. (Later excavation, field fluoride analyses, and EAL checks of field
screening samples were performed.)

Other analytes reported for vadose soils include arsenic, copper, nickel, and nitrate. Copper and
nitrate values were well below the previously identified shallow soil action levels. One nickel
concentration slightly exceeded the shallow soil action level of 19.1 ppm, but the average nickel
result was clearly well below 19.1 ppm. EAL arsenic results ranged from 5 (U) to 9 mg/kg. All
results are very close to the 5 mg/kg quantitation and reporting limit. Again, associated
Quanterra split samples were reported at considerably lower concentrations. Arsenic was
analyzed by a slightly more sensitive method than used by the EAL. However, Quanterra arsenic
results were qualified as estimated (J) by validators due to minor quality control deficiencies.

Nitrate in Quanterra samples was reported by two methods. Values reported in this chapter

correspond to the EPA 300.0 method referenced by the EAL procedure. Total chromium was

also reported for Quanterra samples, but not the EAL samples. Results are available in the

appendices.
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Table 4-1. Vadose Soil HEIS

^

Sample

Number

B0H6P4

B0H6P5

Date

Co ll ected
3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

3/4/96

Analyte

Code

2

2

2

2

2

2

2

2

Depth

u

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

Grid Reference

North

85

85

90

90

40

70

70

60

50

30

as

185

185

200

200

180.

200

170

210

190

190

Laboratory

EAL

EAL

EAL

EAL

EAL

EAL

EAL

EAL

EAI.

Comments

F hot spot (previous data), Ecology split 1196012

Duplicate of BOH6P4

Ecology split H96013

Duplicate of BOH6P6

30

20

200

170

EAL

EAL

EAL

Ecology split H96014

B0F16Q6 3/4/96 2 3.4 10 200 EAL

B0H6Q7 3/4/96 1 NA NA NA EAL Equipment blank silica sand

BOH6Q8 3/4/96 1 NA NA NA Quanterra Split of B0H6Q7

B0H6Q9 3/4/96 I 3.4 85 185 Quanterra Split of BOH6P5

BOH6R0 3/4/96 I 3.4 90 200 Quanterra Split of 130H6P7

BOH6RI 3/4/96 I 3.4 90 200 Quanterra Duplicate of 130146R0

BOH6R2 3/4/96 1 3.4 40 180 Quanterra Split of BOH6P8

B0H6P6

B0H6P7

BOH6P8

B0H6P9

BOH6QO

B0H6Q1

BOH6Q2

BOH6Q3

B0H6Q4

B0H6Q5

= Requested Analytes: IC anions, fluoride, nitrate EPA Method 6010 metals, arsenic, chromium, copper, nickel, hexavalent chromium, radioactivity
screening, and gamma energy analysis.

= Requested Analytes: IC anions, fluoride, nitrate EPA Method 6010 metals, arsenic, chromium, copper, nickel, hexavalent chromium, and radioactivity
screening. ^ w

ology = Washington State Department of Ecology C> o
'A = U.S. Environmental Protection Agency
A = nnf annlira6la tJ



Table 4-2. Individual Results of March 4, 1996 Soil Sampling

A
o^

B01I6P4 B0116P5 60116P6 B0116P7 B0116P8 B0116P9 B0116Q0 B0116QI 80116Q2 B0116Q3

North 85 85 90 90 40 70 70 60 50 30

East 185 185 200 200 I80 200 170 2I0 190 190

Basin Area I I I I I I I 1 I 1

Depth (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

Laboratory EAL EAL EAL EAI. EAL EAL EAL EAL EAL EAL

Comment Dupiicateof . Duplicate

B0I16P4 of B0136P6

Results in mg/kg
Arsenic 5 U 6 7 7 6 7 5 U 8 9 7

Copper 11 10 10 9 12 9 11 11 10 10

Ilexavalent Cr 0.08 U 0.08 U 0.369 0.471 0.093 0.173 0.08 U 0.175 0.479 1.07

Fluoride 1.01 U 1.83 0.1 U 0.1 U 384 0.1 U 0.1 U 165 0.1 U 0.1 U

Nickel 12 10 9 9 10 10 12 23 9 10

Nitratc-Nitrogen 26.9 70.4 1880 1970 55.4 986 416 588 625 1930

^80116Q4 B0116Q5 B0116Q6 B0116Q7 B0116Q8 80116Q9 B01I6R0 B0116R1 B0116R2

North 30 20 10 NA NA 85 90 90 40

East 200 170 200 NA NA 185 200 200 I80

Basin Area I I I NA NA I I I I
Depth (m) 3.5 3.5 3.5 NA NA 3.5 3.5 3.5 3.5

Laboratory EAI. EAL EAI. EAL QES QES QES QES QES

Comment Silica Split of Split of Split of Duplicate of Split of
Sand 130116Q7 1301161`5 60116P7 D0116R0 601 161`8

Results in mg/Kg
Arsenic 6 5 U 7 5 U 0.30 13 1.1 1 0.66 81 0.72 BJ 0.96 81

Copper 11 13 32 1 U 0.89 B 10.8 13.0 10.9 15.1

Iicxavalent Cr 0.239 0.338 0.08.11 0.08 U 0.57 ll 0.57 Ul 0.673 1(I) 0.57 UJ 0.57 UJ

Fluoride 0.1 U 1.22 U 542 I U 0.97 U 0.99 U 1.02 U 1.01 U 116

Nickel 11 12 11 2 U 1.6 U 8.4 6.4 8.9 8.6

Nitrate-Nitrogen 1,580 1,890 129 0.601 U 0.25 J 33.0 J 1,810 J. 1880 1 45.1 1

(I) Undetected in laboratory duplicete of this sample.

13 = Detected above an instrument detection li mit but below a contract required detec tion limit.

J= Qualified as estimated due to a minor quality control deficiency.

U = Undetected at the associated quantitation limit.

EAL = Environmental Analytical Laboratory

, NA = not applicable
QES = Quanterra Environmental Services

^x
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Table 4-3. Environmental Analtyical Laboratory Vadose Soil Summarye

Collection Number of Number of Average Standard Deviation

Ana lyte PAle Routine Samples Nondetects M in imum M>izinSaih (Mean) of the Mean

Arsenic 3/4/96 11 3 5 U [6.5] [0.4]

Copper 3/4/96 11 0 9 32' 12.7 2.0

Hexavalent Chromium 3/4/96 11 3 0.08 U 1.07: [0.3] [0.1]^

Fluoride 3/4/96 11 8 0.1 U "'544 ° NC NC

Nickel 3/4/96 11 0 9 ^• ^. 23' 11.7 1.2

Nitrate- Nitrogen 3/4/96 11 0 26.9 1930 918.8 232.5

aSee Appendix C for Field Screening results.

NC = not calculated
U = Undetected at the associated quantitation limit
1 1 = Parameters estimated usina non-detected concentrations at laboratory reported limit.
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6268 CLEANING FACILITY

EQUIPMENT CHECK OUT FORM

QUANTITY TfEM CUSTOMER PROJECT
TPCN or
WORK
ORDER

^ 5S 130 S hr : ^3-N 6DZ6

^ SS SPo^nS M. / 6oze

^.^

^

^^.

• ^'^.

*All equipment has been cleaned per EII 5.5, Rev. 4, "Laboratory Cleanin.g of
RCRA/CERCLA Sampling Equipment.

Custodian Sianature^A&R4Z Print Name: GEn%'c ^il5 Date: 2^g/96

Customer Sienature:^,I(4 jle,t(1t* =Print Name: M ,,tM Date: 2 9

^

^
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GLOBAL POSITIONING SYSTEM SURVEY RESULTS, MARCH 27,1996

Survey Date: March 27, 1996
By: LB Peterson

GPS ID Easting Northing Elevation Label

7001 577913.6934 152821.2728 128.8090 E220 N25 GPS-POINT

7002 577846.6670 152821.1481 129.2674 E000 N25 GPS-POINT

Two stake GPS Survey March 27, 1996
Horizontal DATUM: NAD83
Vertical DATUM: NAVD88/91

Units:
Coordinates: 1^^.^A1^^'$,^'^^ ^83)
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APPENDIX B

LOADING RAMP AND BERM PILE SAMPLE VALIDATION REPORT

MARO:TIR^TW 3040 sVf
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Golder Associates ina.

4104-148th Avenue NE
Redmond, WA 98052
Telephone (206) 883-0777
faz(206)882-5498

March 25. 1996

CH2M Hill
1022 Lee Blvd.
Richland, Washington 99352

RE: TRANSMITTAL OF D` j r jdA:UpN„PACKAGE,^^..,
CONTRACT NO. MSH`-

Dear Ms. Duncan:

4
im

BHI-00932
Rev. 0

9Golder
ASSOC1c1feS

V-' Our ref: 943-1610.125.0400

w 94-1610/0/488

This letter is to transmit the following data validation package:

SAF# Pr4iect

B96-052 183-H Basin D&D
Soil Screening/
Verification

W0871-QES

ALIalvTses

Radiochemistry, Inorganics.
General Chemistry

Please call if you have any questions.

Sincerely,

Y

Enclosures

p:\arv ims\wixWvW^p r.^n.lu

B-5

Thomas M. Stapp
Project Manager
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MEMORANDUM

TO: 183-H Basin D&D, Soil Screen/Verification March 25,1996
Project QA Record

FR: Heidi Gregerson, Golder Associates Inc.004

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0871-QES (943-1610.125 871INO.HB)

INTRODUCTION

This memo presents the results of data validation for the analyses specified below on data
package W0871-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOHOHO
TCLP METALS SOIL

BOHOH1
TOTAL CHROMIUM SOIL

HEXA\'ALEW CHROMIUM6HOH3 SOIL
BOHOH4

SEEATTACHMEYi4 SOIL
BOHOH5 SOIL
B0H0H6 SOIL
BOHOH7 SOIL

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

r0^
$-7



BHI-00932
Rev. 0

Data Packaae lD: W0871-OES Analysis: INORGANICS

Completeness. The data package was complete for all requested analyses. A total of eight
samples were validated in this data package with a total of 72 determinations reported, all
of which were deemed valid. This results in a completeness of 100%; which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR

The following minor deficiencies were identified during data validation which required
qualification of data:

Blanks

Barium was detected in the TCLP blank. Attachments 2 and 5 provide a
summary of samples affected, data qualifications applied and supporting

documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.

2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September

7, 1994; Westinghouse Hanford Company, Richland, Washington.

0d^
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GLOSSARY OF DATA REPORTING QUALIFIERS
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Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be consid'ered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0871-QES

I

REVIEWER: DATE: PAGEIOFI
H. Gregerson 3-25-96

COMMENTS: TCLP METALS /rOTAL CHROMIUM/HEXAVALENT CHROMIUM

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

BARIUM U BOHOHO DETECTED IN TCLP
BLANK

006
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

0'0,7-
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v.r.l...,a n," C...n.mnn. nah Parkan.+• WOA71-OES.,........^........._...........^._ .._.___...,.

Sample #

. _

BOHOHO B0H0H1 BOHOH2 Bl1HI1113 BOHOH4 BOHOH5 BOHOH6 BOHOH7

Date 1/8/96 1/8/96 1/8/96 1/8196 1/8/96 1/8/96 1/8/96 1/8/96

Location

Depth
Type Soil Soil Soil Soil Soil Soil Soil Soil

Commcnts

Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q Results Q

TCLP ARSENIC UG/L 65.500 U 65.500 U 65.500 U 65.500 U 65.500 U 65.500 U 65.500 U 65.500 U

TCLP BARIUM UG/L 276.000 U 457.000 459.000 436.000 387.000 430.000 430.000 451.000

TCLP CADMIUM UG/L 3.400 U 3.400 U 3.400 U 3A110 U 3.400 U 3.400 U 3.400 U 3.400 U

TCLP CHROMIUM UG/L 4.400 U 9.100 B 4.400 U 4.400 U 4.400 U 4.400 U 4.400 U 4.400 U

TCLP LEAD UG/L 34.300 U 34.301) U 34.3110 U 34.300 U 34.300 U 34.300 U 34.300 U 34.300 U

TCLP MERCURY UG/L 0.100 U 0.100 U 0.100 U 0.1(10 U 0.100 U 0.100 U 0.100 U 0.100 U

TCLPSELENIUM UG/L 47.000 U 47.01111 U 47.000 U 47.000 U 47.000 U 47.000 U 47.000 U 47.000 U

TCLP SILVER UG/L 5.000 U 5.11011 U 5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 5.000 U

HEXAVALENT CHROMIUM MG/KG 0.570 U 0.570 U 0.570 U 0.570 U 0.570 U 0.570 U 0.570 U 0.570 U

TOTAL CHROMIUM MG/KG 0.440 U 111.11011 13.900 5.500 6.000 7.500 10.900 8.100

The decimal places shown do not reflect the precision reported by the laboratory.
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Natrix (soil/water): WATER

BHI-00932
Rev. 0

EPA SAMPLE NO.

I BOHOHO I
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: P10125-001

Level (low/med): LOW Date Received: 01/10/96

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenic
Barium
Cadmium
Chromium_
Lead
Mercury

65.5
276
3.4
4.4

34.3
0.10

U

U
U
U
U

N
-N
^_N
_N
N

7782-49-2
7440-22-4

_
Selenium
Silver

47.0
5.0

U
U

N

iColor Before:

eColor After:

,Comments:

Clarity Before:

Clarity After:

M

P_
P_U.
P
P
P
CV
P
P

1-1

Texture:

Artifacts:

FORM I - IN

B-15
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U.S. EPA - CLP

1
INO1zGANIC ANALYSES DATA SHEET

tab Name: QUANTERRA MO

tab Code: ITMO Case No.:

[atrix (soil/water): SOIL

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOHOHO f^
lContract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-001

-evel (low/med): LOD7 Date Received: 01/10/96

Solids: 99.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
7440-39-3

_
Barium

7440-43-9 Cadmium
7440-47-3 Chromium -0.44 U
7439-92-1

_
Lead

7439-97-6 Mercury
_

7782-49-2
_

Selenium
_

7440-22-4
_

Silver
_

!olor Before:

:olor After:

:omments:

Clarity Before:

Clarity After:

M

NR
NR
NR
P
NR
NR
NR
NR

Te:

Ar

{ture:

:ifacts:

FORM I - IN
TCLP

B
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] EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

^ab Name: QUANTERRA MO Contract: 550.118-
BOHOHl

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Katrix (soil/water): WATER Lab Sample ID: P10125-002

Level (low/med): LOW Date Received: 01/10/96

's Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenl.c_
Barium
Cadmium
Chromium_
Lead
Mercury_

65.5
457
3.4
9.1

34.3
0.10

U

U
B
U
U

N
_N
__N

N
_N_

7782-49-2
7440-22-4

Selenium
Silver

47.0
5.0

U
U

N

:olor Before: Clarity Before:

:olor After: Clarity After:

=omments:

M

P
P
P
P
P
Cv
P
P

,
Texture:

Artifacts:

FORM I - IN
TCLP

o1 l Hf̂
^^B5/5

B-1' 4G^^^



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): SOIL-

Contract: 550.118

SAS No.:

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOHOHI

SDG No.: W0871

Lab.Sample ID: 10125-0.02

=ve1 (low/med): LOW Date Received: 01/10/96

Solids: 94.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
7440-39-3

_
Barium

7440-43-9 Cadmium
_

7440-47-3 Chromium 10.0
_

7439-92-1
_

Lead
_

7439-97-6 Mercury
_

7782-49-2
_

Selenium
_

7440-22-4
_

Silver
_

:olor Before:

^olor After:

=omments:

Clarity Before:

Clarity After: Artifacts:

FORM I - IN
TCLP

t^ 12 P
4055_ .

M

NR
NR
NR
P
NR

NR
NR

1-1

Kture :' Te

B-1s



U. S. EPA - CLP
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1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

-

I

BOHOH2
Name: QUANTERRA MO Contract: 550.118Lab, I

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Matrix (soil/water); WATER Lab Sample ID: P10125-003

Level (low/med): LOW Date Received: 01/10/96

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenic_
Barium
Cadmium
Chromium_
Lead
Mercury

65.5
459
3.4
4.4

34.3
0.10

U

U
U
U
U

_N
_N
N
_N'

N
^

7782-49-2
7440-22-4

Selenium
Silver

47.0
5.0

U
U
_N

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM I - IN

M

P
P
P
P
P
CV
P
P

Texture:

Artifacts:

TCLP

^3.s^^
013
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00932
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EPA SAMPLE NO.

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): SOIL

I BOHOH2 (
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-003

evel (low/med): LOW Date Received: 01/10/96

Solids: 92.T

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic_
7440-39-3 Barium

_

7440-43-9 Cadmium
_

7440-47-3 Chromium 13.9
_
_

7439-92-1 Lead
7439-97-6 Mercury

_

7782-49-2 Selenium
_

7440-22-4
_

Silver

'olor Before:

'olor After:

'omments:

Clarity Before:

Clarity After:

M

NR
NR
NR
P
NR
NR
NR
NR

`Texture:

Artifacts:

FORM I - IN
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1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I BOHOH3 I
Lab Name: QUANTERRA MO Contract: 550.118_ I I

I,ab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Matrix (soil/water): WATER Lab Sample ID: P10125-004

Level (low/med): LOW Date Received: 01/10/96

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenic_
Barium
Cadmium
Chromium
Lead -
Mercury_

65.5
436
3.4
4.4

34.3
0.10

U

U
U
U
U

N
_N
__N

_N^
N

7782-49-2
7440-22-4

Selenium_
Silver

47.0
5.0

U
U
_N
!

=o1or Before:

=olor After:

Zommerits:

Clarity Before:

Clarity After:

M

P
P
P
P
P
Cv
P
P

l^l
'Texture:

Artifacts:

FORM I - IN
TCLP
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

-b Name: QUANTERRA MO

-b Code: ITMO Case No.:

_trix (soil/water): SOIL

BHI-00932
Rev. 0

EPA SAMPLE NO.

- I BOHOH3
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-004

-vel (low/med): LOW Date Received: 01/10/96

Solids: 94.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
-`7440-39-3 Barium -

7440-43-9 Cadmium
_

7440-47-3 Chromium_ 5.5
_

7439-92-1 Lead
7439-97-6 Mercury
7782-49-2

_
Selenium_

_

7440-22-4 Silver
_

Dlor Before:

Dlor After:

Dmments:

Clarity Before:

Clarity After:

FORM I - IN

B-22

NRI
NRI
NR
P
NR
NR
NR
NR

I-I

'Texture:

Artifacts:
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U.S. EPA - CLP

I
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): WATER

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOHOH4
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: P10125-005

avel (low/med): LOW Date Received: 01/10/96

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

iolor Before:

iolor After:

.omments:

FORM I - IN

P
P
P
P
P
CV
P
P

'Texture:

Artifacts:

TCLP

.
4018

7440-38-2 Arsenic_ 65.5 U N

017 ^5

CAS No. Analyte Concentration C Q

7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Barium
Cadmium
Chromium_
Lead
Mercury

387
3.4
4.4

34.3
0.10

U
U
U
U

^rT
^N^
-_N

_-
N_

7782-49-2
7440-22-4

_
Selenium_
Silver

47.0
5.0

U
U
_N

M I

Clarity Before:

Clarity After:

B-23
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1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

-

I

BOHOH4

ILab Name: QUANTERRA MO Contract: 550.118

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Katrix (soil/water): SOIL_ Lab Sample ID: 10125-005

Level (low/med): LONT Date Received: 01/10/96

6 Solids: 95.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
7440-39-3

_
Barium

7440-43-9 Cadmium
7440-47-3 Chromium
7439-92-1

_
Lead

7439-97-6 Mercury
_

7782-49-2
_

Selenium
_
_

7440-22-4 Silver

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM I - IN

B-24

M

NR
NR
NR
P
NR
NRi
NRI
NRI

'Texture:

Artifacts:

TCLP
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550.118_ I

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Matrix (soil/water): WATER Lab Sample ID: P10125-006

Level (low/med): LOW Date Received: 01/10/96

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arseni.c_
Barium
Cadmium
Chromium_
Lead
Mercury_

65.5
430
3.4
4.4

34.3
0.10

U

U
U
U
U

N
_N
_
N
_N

N

7782-49-2
7440-22-4

Selenium
Silver

47.0
5.0

U
U
_N

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

M

P
P
P
P
P
CV
P
P

Texture:

Artifacts:

FORM I - IN
TCLP

B-25
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t?^9

BOHOHS



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

.ab Name: QUANTERRA MO

.ab Code: ITMO Case No.:

[atrix (soil/water): SOIL

BOHOH5 I
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-006

( low/med): LOYJ Date Received: 01/10/96

- Solids: 94.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
7440-39-3 Barium
7440-43-9 Cadmium
7440-47-3 Chromium 7.5

_

-7439-92-1 Lead
7439-97-6 Mercury_ -
7782-49-2 Selenium_ -
7440-22-4 Silver -

=olor Before:

"-olor After:

I-omments:

Clarity Before:

Clarity After:

M

NR
NR
NR
P
NR
NR
NR
NR

(_I

'Texture:

Artifacts:

FORM I - IN

B-26

TCLP
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U.S. EPA - CLP
BHI-00932
Rev. 0

1 EPA SAMPLE NO.
NIC ANALYSES DATA SHEET

BOHOH6
LaD Name: QUANTERRA MO Contract: 550.118- i

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871

Matrix (soil/water): WATER Lab Sample ID: P10125-007

Level (low/med): LOW Date Received: 01/10/96

a Solids: 0:0

Concentration.Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenic_
Barium
Cadmium
Chromium
Lead -
Mercury_

65.5
430
3.4
4.4

34.3
0.10

U

U
U
U
U

N
_N
_N

_N
_N_

7782-49-2
7440-22-4

Selenium
Silver

47.0
5.0

U
U

=olor Before:

::olor After:

Clarity Before:

Clarity After:

=omments:

I M
P
P
P
P
CV
P
P

'Texture:

Artifacts:

FORM I - IN
TCLP

E^^^zS( / (a021
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): SOIL

BHI-00932
Rev. 0

EPA SAMPLE NO.

- I BOHOH6 I
Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-007

=ve1 (low/med): LOW Date Received: 01/10/96

Solids: 95.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic
7440-39-3

_
Barium

7440-43-9 Cadmium
7440-47-3 Chromium 10.9
7439-92-1

_
Lead

_

7439-97-6 Mercury_
7782-49-2 Selenium_ _
7440-22-4 Silver

'olor Before:

:olor After:

:omments:

Clarity Before:

Clarity After:

M

NR
NR
NR
P
NR
NR
NR
NR

1-L

' Texture:

Artifacts:

FORM I - IN

B-28

TCLP

Pie&
0 2 2 _g.g-g^



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

,ab Name: QUANTERRA MO

,ab Code: ITMO Case No.:

latrix (soil/water): WATER

,evel (low/med) : LOW

BHI-00932
Rev. 0

EPA SAMPLE NO.

Contract: 550.118
1 BOHOH7

SAS No.: SDG No.: W0871

Lab Sample ID: P10125-008

Date Received: 01/10/96

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UC

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenlc
Barium
Cadmium
Chromium
Lead
Mercury

65.5
451
3.4
4.4

34.3
0.10

U

U
U
U
U

N
_
N

_N
_N^

7782-49-2
7440-22-4

,
Selenium
Silver

47.0
5.0

U
U
_N

'olor Before: Clarity Before:

'olor After:

'omments:

Clarity After:

FORM I - IN

B-29

M

P
P
P_
P
P

P
P

I/L

I_I

'Texture:

Artifacts:

TCLP
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U.S. EPA - CLP

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): SOIL

1
ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

1
BOHOH7

1Contract: 550.118

SAS No.: SDG No.: W0871

Lab Sample ID: 10125-008

=ve1 (low/med): LOW Date Received: 01/10/96

Solids: 94.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7442 Arsenic
7440-39-3 Barium

_
-

7440-43-9 Cadmium
_

7440-47-3 Chromium 8.1
7439-92-1 Lead
7439-97-6 Mercury
7782-49-2 Selenium_
7440-22-4 Silver

=olor Before:

:olor After:

:omments:

Clarity Before:

Clarity After:

M

NR
NR
NR
P
NR
NR
NR
NR

' Texture:

Artifacts:

FORM I - IN

a-30

TCLP
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BHI-00932
Rev. 0

HEXAVALENT CHROMIUM DATA SUMMARY

SOG: W0871

ANALYSIS DATE: 1/12/96

MATRIX: SOIL

MDL 0.57 mg/kg

SAMPLE LAB. ID CLIENT ID

SAMPLE

RESULT . UNITS

SPIKE

ADDED UNIT

SPIKE

RECOVERED UNITS

PERCENT

RECOVERY

Pre aration Blank 0.001 m •+^

LCS t^ AI ;
n
o^n lti °'yf.Ob^ ^° m/L 0.876 mg/L 87,6

60113601 BOHOHO 4 7 •

60113602 BOHOHI <0.57 m /k

60113603 BOHOH2 <0.57 mg/kg

60113604 BOHOH3 <0.57 mg/kg

60113605 BOHOH4 <0.57 mg/kg

60113606 B0H0H5 <0.57 m /k

60113607 BOHOH6 <0.57 m k

60113608 BOHOH7 <0.57 m /k

60113608 DUP BOHOH7 <0.57 m /k

60113608 MS BOHOH7 33.36 m/k 40.0 m/k 33.36 m/k 83.4

60113608 PbCrO4 MS BOHOH7 896.0 mg/kg 926.72 m/k 896.0 mg/kg 96.7

COMMENTS:

To convert preparatio n blank in mg/L to mg/kg: mg/kg =(mg/L' 0.1 L) 10.01 k

& i

15
"NA7

Form No.:CG-196. 8/95, Rev. 0 ,^s 7
B-31 3/Z7(}25 r""`.'
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION

026

8-33



Quanrerra Incorporated
13715 Rider Trail Nmth
Earth Ciry, Missouri 63045

3l4 298-8566 Telephone
3l4 298•8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Ricltland, Washington 99352

Jamtary 24, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

550.118
January 10, 1996
Eight (8)
Soil
W0871
Summary

I. Introduction

JpA 1996
RECEIVED

Log In

st

On January 10, 1996, eight (8) soil samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richland ID Matrix Date of Receiot
10125-001 BOHOHO 60113501 Soil 01/10/96
10125-002 BOHOH1 60113502 Soil 01/10/96
10125-003 BOHOH2 60113503 Soil 01/10/96
10125-004 BOHOH3 60113504 Soil 01/10/96
10125-005 BOHOH4 60113505 Soil 01/10/96
10125-006 BOHOH5 60113506 Soil 01/10/96
10125-007 BOHOH6 60113507 Soil 01/10/96
10125-008 BOHOH7 60113508 Soil 01/10/96

BHI-00932
Rev. 0

B-34 027
47
-6;15 - -^



nl-II-UU932

Rev. 0

tm*onmeaWsa%i=

Bechtel Hanford Incorporated
January 24, 1996
Project Number. 550.118
SDG: W0871
Page 2

U. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes

sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP Metals by EPA method 6010 and Mercury by EPA method 7470

following TCLP Extraction by EPA method 1311. Chromium by EPA

method 6010. pH by EPA method 9045. Cyanide by EPA Method 335.2.

Chloride, Fluoride, Nitrite, Nitcate, Phosphate and Sulfate by EPA Method

300.0. Nitrate/Nitrite by EPA Method 353.1. Sulfide by EPA Method

9030. Hexavalent Chromium by EPA method 3060A performed at

QTESRL.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.

Matrix Spike and Matrix Spike Duplicate or Sample Duplicate were performed per the protocol for

the analyses in this SDG. pH analysis uses only Sample Duplicate for matrix QC.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the

data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

B-35 02 8
hf,^ 3/ZOI^^'/



tsH!-00932
Rev. 0

IIlaanterra
Eavironmem(
serdces

Bechtel Hanford Incorporated
January 24, 1996
Project Number: 550.118
SDG: W0871
Page 3

' V. Comments

Total Chromium analysis was added after the samples were received and therefore does not appear

on the Chain of Custody.

Metals
Due to software limitations all the forms in the SDG W0871 package are labelled "TCLP " even

though both Total and TCLP results were reported.

TCLP:
The recoveries of the Matrix Spike Duplicate for the following list of elements was less than 80%,

therefore all associated data was flagged with an " N ". All the recoveries for the Matrix Spike

were within the 80%-120% range. See NCM # SL-2387.

%REC

Arsenic 76.4
Barium 76.6
Cadmium 78.7
Chromium 78.7
Lead 78.5
Selenium 78.7

Chromium:
There are no comments or nonconfotmances associated with the Total Chromium analysis.

]3-36
029
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t3Ht-00932
^^ Rev.0

FavironmeaW
serv;ar

Bechtel Hanford Incorporated
January 24, 1996
Project Ntunber: 550.118
SDG: W0871
Page 4

Wet Chemistry
The Relative Percent Differences could not be calculated for the Fluoride, Sulfate, Phosphate and
Nitrite analyses due to the values being below the detection limits for sample 10125-001 and its
duplicate.

The Relative Percent Differences could not be calculated for the Nitrate/Nitrite analysis due to the
values being below the detection limits for sample 10125-001 and its duplicate.

The Relative Percent Differences could not be calculated for the Cyanide analysis due to the values
being below the detection limtts for sample 10125-001 and its duplicate.

The Relative Percent Differences could not be calculated for the Sulfide analysis due to the values
being below the detection limits for sample 10125-001 and its duplicate.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
ver'̂ tfiel by the following signature.

Wade H. Price
Project Manager
e:\\prieeS\abbydaveUunw0871.nar

B-37 030
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Page -I- of

Bech1e111anforJ, Inc. CIIAIN UI' CUSTODY/SAMPLE ANALYSIS REQUEST

Dala Turnaroun d

X Priorily
Culltclur Cmup:my Cumacl Telephone

Normal
Doug Bowers D. B. Enckc 773•2461

Prujeel Dnignaliun Sampling Lacmion SAF No.

18)-11 Soil Screen/Verificalion ( Loading ramp/Berm pile) 187-11 Solar Basin 896-032

Iee Chest No. FicW Logbook No. Method of Shipme n t
Hand deliver

Shipped To OI'fsiro R'upeny Nn. Bill of LWing/Air Bill No.

Quanmrra

Possible Sample HanrdslRemarks Presetvalion
cool lu eool to cool to cool to cool to

nune none 4C 4C 4C 4C 4C none none

Type of Container P/O PIG P/G P/O P/O P/O • P/O P/O

No. of Cunminer(s) 1 1 1 1 1 1 ^ 2 1

Special Handling and/or Storage Volume
120 mL 250 mL 60 mL 60 mL 60 mL 60 m1 1 L 20 mL ^

SFY- 76 lUa i60 /UO /00
SAMPLE ANALYSIS

h
6

D//9 l
I'V I

TCLP
hlelah CyaniJe SulfiJt Jil

See Imm
NI below N02-N

romium
Ne%

Sec Item
02 below

Aelivity
Scan

Sample No. Matrix• Date Sampled Time Sampled

' / X X k rG y-
o I - r,
a/ Oz B - C I58

03 5 -_ ^ x k ^C ^ ^( ^C ^c ^r Ig

D^ -- 3o k x x x0 3

65 _8_ X x k X X ^c / y8&OUg
s 06 mg X Nu? 9x ^ x Ya -'• st"n"SPECIAL INSTRUCTIONS

CHAIN OF POSSESSION SiglJPrint Namts Ilexav:dem ehrow unul he extracted per SW-946 3060A with a holding time of 96 hours. s- s;l
TE - seeorcn

_ R•Iinyuishe Datt?imt . Re •' e B Dntelfinw Or r^ 6vu
and phusphate by EPA 300.0 are being requested forSumpl e illal)•51f hll nnrale nitrite

fl - Sd'J
sL sW

1
--f

'

, ,

101 "";lalipn.,ull. Tht EKC Cmnruclur aclnowledg<s the holding Iinms will not be mel.
- S.

w :^.r,

Re' ^^ '•J By ELQ Dule/fimt cJ By •(` D:ntlfimt ^eC • coi/.T.•i^/!x </%t 0 .

-/D•ir'Sze / -Z*1ey%"1"111 "A Item e I; An,uns - IC F. Cl, 504, I'04, N02, NO3, pll

-n
A
us - un.,. sa:t.

clinymsheJ By DalelTimt Received By ulcffime . . uL . 1.7y.w
T -'1i„

11<m a2; A4,ha/Bela, U-134, -275, •23tl, Te99, T,nul U, Gamma Spec. tvl - wy<

RcBnyuish<J By Dmelfime RtctiveJ By U:uelfimt e- ei+•^
V - v.runw
X In1,w

LABORATORY Received By TfUe Dutelfime '•^rd ^

^l SECPION

Disposed By D+lel1'inm C>
FINAL SAM"' ^ Dlsposal hlelhud

^
IJ



Pqaaof.1
Occhrol Ilanf.uJ, Inc. CNAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Tumaround

X Pn dl
Callaclur Cumpany Cumacl Telephone

yo

Doug Buwen D. B. Encke 373.3461 Nomul

Prujal DesiSnalion Sampling Location SAP No.
1 tl1-11 Soil Screen/Vcrificarion (Loading ramp/Barm pile) 183-II Solar Basin 896052

Ice Chest No. Field Logbook No. Method of Shipment
^Q'^7 • Ifanddcliver

Shipped To Offsile Propeny No. Bill of Lading/Air Bill No.
Quantern

Posiblc Sample Hazards/Remarks
Pres<nalion

cool to coul to cool to cool to cool to
mme none 4C 4C 4C 4C 4C nonc none

Type of Cunuiner
P/O P/G Pl' P/G P/O P!G P/G P/O

No. of Conniner(s) I I I^ 1 1 1 2 1
SpeeialHandlin;and/orSlon;e

Volume . •
^120 mL 250 mL% 6 .of. 60 mL 60 mL 60 ml 1 L 20 mL

^ •^,^^

d/
dM N LY I

!00 /OVw ^gp iuU /00 II^oSA PLE A A S S f 7•
kD

q

'

35GOl TCLP ; r...y See Item Chromium See hem Activityl Metals Cyanid e ^ " SuTG /I below N02-N02 Hex 02 below Sean

Sample No. Malrix• Date Sampled Time Sampled - ^ ^^' ' ,;.. ^k«.';`:ti.::' ' ' " '^ •^- -.... , ,, :.*t. , •.[.. .

0 0

0 S - / u k k k ^'l- °
T...

e
CIIAIN OF POSSESSION SiYn/Prim Names

SPECIAL INSTRUCTIONS swa.•
Ilcxavulenr;hrum nmcl he extracted per SW-846 3060A with a holding time of 96 houn . s^ wl

elinyuishcd By Datefflme rv CJq " a1e?oue pf'00
- ^lWim,r

^

fE

o,o,'""y' _1.1 • dff^ ' ^. -Sy
Sam le unul ws for nitrale, nitrite, and hos hate by 300.0 are being n: uealed forP Y P P Y 9 'sL•swar.

,C. Date/fime' . B c
,Reei eJ By ^ i</ ^ 71 +le/iime
Inforrmjun ruJS. The ERC Contractor acklwwledgcrlhe holding lin^es witl rua be mel.^ 'i'i/J^ Y

w- w.vr` ,

^ '. „ " / / / ^ -^b

^uAl/ CC o - oA
A Air. Ruo I I; Aniuna - IC F. Cl. 504, P04, N02, NO3. pll us Dn.n swb

OlVelinquisived By Dme/Time eceiveJ By Dare/Tinw uL • utin Ll ",

Item #2; Grus. Alptm/Belu, U-234, -275, -238, To99, Total U, Gamma Spee.

v
T • Tbu.
wr - wqs

RclinyuishcJ By Duleffime ReeeiveJ By D:ue/1'ime e- say.u
V
X . eNr,

LABORATORY Rceeivcd By •Tidc Dal.lfime <
SECTION • o ^

PINAI. SAMPLE Dirnosal Melbnd n„n„• ^^ n^ .. ^'



BHI-00932
Rev. 0

TKIS PAGE INTENTIONALLY
LEFT BLANK-

B-40



BHI-00932
Rev. 0

ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION

033
B-41



, BHI-00932

' WHC-SD-EN-SPP-002, Rev. 2 Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B D E

PROJECT: - (1 ^ 0 DATA PACKAGE:

VALIDATOR4 ^ JZQki LAB: ' DATE: 3 Z' (O

CASE: SDG:

ANALYSES PERFORMED

O CLPACP 0 CLPlGFM 0 CLPMO 0 CLP2Ywjd e 1 IL,QK, I`
[14

C) SW-846IICP 0 SW846lGFAA 0 SW-846M0 ^S 46 ^^l ^ LQ y^

`'

E+eY •4(Valtn{'

SAMPLES/MATRIX 60H i N •WZ 0&140143 v2^ 90 1414

tl H 60NaH n lSGN0^1'7 S^c,

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? ...... Yes No . N/A

Is a case narrative present? . . . . . . . . . . . . . . . . Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . Yes No N/A

Comments:

034
B-42



BHI-00932
WHC-SD-EN-SPP-002, Rev. 2 Rev.0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? .... Yes No A

Are initial calibrations acceptable? . . . . . . . . . . . Yes No
Are ICP interference checks acceptable? . . . . . . . . . . . . Yes No

Were ICV and CCV checks performed on all instruments? ..... Yes No N

Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . Yes No N/A

Comments:

4. BLANKS ^ Z`^

Were ICB and CCB checks performed for all applicable analyses? No N A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . es No N A

Were preparation blanks analyzed? . . . . . . . . . . . . . . . es No I,N/A

Are preparation blank results acceptable? . . . . . . . . . . . Yes No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No N A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes No N/A

S. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . Yes No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . ; Yes No N/A
Were laboratory control samples (LCS) analyzed? ..... es No N A

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/A
Comments:

B-43 ^ ^ 5



WHC-SD-EN-SPP-002, Rev. 2
BHI-00932
Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . Yes No N/A

Are laboratory duplicate samples RPD values acceptable? ... es No N A

Were ICP serial dilution samples analyzed? ...... ..... Yes No N A

Are ICP serial dilution %D values acceptable? ..... .... Yes No N/

Are field duplicate RPD values acceptable? ...... .... . Yes No

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? ....... Yes

Are duplicate injection %RSD values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . . . . . . . . . . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

No

No

No

No N

No N A

No N/A

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ..... • Yes No N A
4

Are all results supported in the raw data? .......... Yes No
Are results calcul.ated properly? . . . . . . . . . . . . . . . Yes No N/A

Do results meet the CRDLs? . . . . . . . . . . . . . . . . . es No N A

Comments:

B-44
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IIOLDIHG TIME SUMMARY

^
^

^J

c,a

^

SDG: l- S VALIDATOR: C QU DATr•.: rnGG OFj

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO

--ab Code: ITMO Case No.:

Matrix (soil/water): WATER

Contract

SAS No.:

BHI-00932
Rev. 0

EPA SAMPLE NO.

550.118_ 1

SDG No.: W0871

Lab Sample ID: PBT88513

Level (low/med): LOW_ Date Received:

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6

Arsenic_
Barium
Cadmium
Chromium_
Lead
Mercury

5
60.1

.
4.4

34.3
0.10

U

U
U
U
U

N
__N

_N
N

_N

7782-49-2
7440-22-4

_
Selenium_
Silver

47.0
5.0

U
U
_N

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After: Artifacts:

FORM I - IN A
TCLP

6C^0^O
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BHI-00932
Rev. 0

MEMORANDUM

TO: 183-H Basin D&D, Soil Screen/Verification Project QA Record March 25,19%

FR: Heidi Gregerson, Golder Associates Inc.
0

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0871-QES (943-1610.125 871GEN.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data
package W0871-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOHOHO
CENERALCHEMISfRY SOIL

BOHOHl SOIL
BOHOH2

SEEAITACHMENT4 SOIL
BOHOH3 SOIL
BOHOH4 SOIL
BOHOH5 SOIL
BOHOH6 SOIL
BOHOH7 SOIL

Data validation was•conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

B-47 0 0 '_
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Rev. 0

Data Package ID• W0871-OES Analyci GENERAL CHEMISTRY

Completeness. The data package was coinplete for all requested analyses. A total of eight
samples were validated in this data package with a total of 80 determinations reported, all
of which were deemed valid. This results in a completeness of 100 percent, which meets
the 90% objective of the work plan.

Detection Limits. Detection limit goals were met for all the sample results, with the
exception of chloride and ortho-phosphate. Qualification is not required.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

The holding time for pH, nitrate, nitrite, and ortho-phosphate was exceeded.
Attachments 2 and 5 provide a summary of data qualifications applied and
supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.

00?
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

003
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WHC-SD-EN-SPP-002, REV.2 BHI-00932
Rev. 0

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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ATTACHMENT2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: W0871-QES

I

REVIEWER: DATE: PAGE 1 OF 1
Heidi Gregerson 3-25-96

COMMENTS: GENERAL CHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

pH J ALL SAMPLES HOLDING TIME
EXCEEDED

NITRATE-N J ALL SAMPLES HOLDING TIME
EXCEEDED

NITRITE-N UJ ALL SAMPLES HOLDING TIME
EXCEEDED

ORTHO-PHOSPHATE U) ALL SAMPLES HOLDING TIME
EXCEEDED

006
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Sunmwry, Data Package: W0871-QES

Sample # 13111111110 0111 10111 1311110112 1311110113 130110114 1301-10l115 1311110116 13111F111117

Date 1/8/96 1/8/96 1/8/96 1/8/96 1/8/96 1/8/96 1/8/96 1/8/96

Lucation

Deptlr

Type Soil Soil Soil Soil Soil Soil Soil Soil

Comments

Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q Results Q

CYANIDE UG/G 0.500 U 0.530 U 0.540 U 0.520 U 0.520 U 0.530 U 0.520 U 0.520 U

SULFIDE UG/G 10.600 U 111.700 U 11.2110 U 10.800 U 10900 U 11.01111 U 10.900 0 11.300 U

CHLORIDE UG/G 3.410 2.110 U 2.0-10 U 1.950 U 1.880 U 1.890 U 2.100 U 2.040 U

FLUORIDE UG/G 1.1)00 U 1,060 U 1.400 0.980 U 0.940 U 1.290 1.420 1.020 U

NITRATE-N UG/G 0.310 J 1.410 J 0.570 J 11.2911 J 3.570 J 0.380 j 0.400 j 0.410 J

NITRITE-N UG/G 0.200 Uj 0.2111 UI 11.2110 UJ 11.2011 UJ 0.190 UJ 0.1911 UJ 0.210 UJ 0.200 UJ

ORTHO-PHOSPHATE UG/G 5.000 UJ 5.280 UJ 5.100 UJ 4.880 U) 4.690 UJ 4.730 UJ 5.240 UJ 5.110 UJ

SULFATE UG/G 5.0011 U 23.8110 8.6511 4.880 U 8.660 4.730 U 5.240 U 5.110 U

PFI PH 6.4211 J 9.1120 j 8.6011 J 8.6110 J 8.6111 ) 8.740 J 8.730 J 8.640 J

NITRATE/NITRITE-N UG/G 0.5 U 0.95 0.54 U 0.53 U 3.05 0.53 U 0.53 U 0.53 U

The decimal places shown do not reflect the precision reported by the laboratory.

win.^

00
00

VeV i^Cd W..7

*sJqco

oĝ
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" 'e8ory: Cyanide
thod: EPA 335.2

.atrix: SOLID

Ousnterra-Riditand
P.O. Box 1970
Riehlan0. NA 99352

Project: 550.118

BHI-00932
^pem^ Rev.O

Services

Snpte Date : 01/08/96
Receipt Date : 01/10/96
Report Data : 01/22/96

Client Ouanterra Blank Seeple Prep. Analyses Detection
70 ID Arolyte CAS Muaber Name Date Date Result Unit Oust. Limit 0

801401(0 10125-001 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96, 0.50 UG/G U 0.50

BOX000 10125-0010UP Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.50 UG/G U 0.50

80001(0 10125-00114S Cyanide 57-12-5 OCBLK88399-2 01/12/96 01/16/96 94 XREC

8011001 10125-002 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0:53 UG/G U 0.53

801(0N2 10125-003 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.54 UG/G U 0.54

e01100 10125-004 Cyanide 57-12-5 CC8LX88.399-2 01/12/% 01/16/96 0.52 UG/G U 0.52

8000114 10125-005 Cyanide 57-12-5 93LK8099-2 01/12/96 01/16/96 0.52 UG/G U 0.52

801101(5 10125-006 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.53 UG/G U 0.53 .

801(006 10125-007 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.52 UG/G U 0.52

801(007 10125-008 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.52 UG/G U 0.52

NA 0C8LX88399-2 Cyanide 57-12-5 0C8LK88399-2 01/12/96 01/16/96 0.50 UG/G U 0.50.

MA OCLCS88399-2 Cyanide 57-12-5 OCBLK88I99-2 01/12/96 01/16/96 94 XREC

009 (If1la z^5^^
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Rev.O

Cuantarra-Riehland Eny^^CW
P.O. Box 1970 Services
Richland, YA 99352

Category: CHLORIDE
Project: 550.118

Sample Date : 01/08/96
Method: EPA 300.0 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/22/96

Client Ouanterra Blank Sample Prep. Analyses Detection
ID ID Analyte CAS Nuuber Name Date Date Result Unit Oual. Limit t

60140N0 10125-001 Chloride 16887-00-6 OC8LK88682-2 01/12/96 01/12/96 3.41 UG/G • 2.00

8014080 10125-001DUP Chloride 16887-00-6 oC8LK68682-2 01/12/96 01/12/96 3.57 UG/G 1.99

80110N0 10125-001MS Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96 95 AtEC

90110141 10125-002 Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96 2.11 UG/G U 2.11

80140112 10125-003 Chloride 16887-00-6 aC8LK88682-2 01/12/96 01/12/96 2.04 UG/G U 2.04

8014083 10125-004 Chloride 16887-00-6 OC8LK88682-2 01/12/96 01/12/96 1.95 UG/G U 1.95

80N0144 10125-005 Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96 1.88 UG/G U 1.88

E080N5 10125-006 Chloride 16887-00-6 OC8LK88682-2 01/12/96 01/12/96 1.89 UG/G U 1.89

80140X6 10125-007 Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96 2.10 UO/G U 2.10

80N0147 10125-008 Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96 2.04 UG/G U 2.04

NA OC3LK88682-2 Chloride 16887-00-6 OC8LK88682-2 01/12/96 01/12/96

NA GCLCS88682-2 Chloride 16887-00-6 0C8LK88682-2 01/12/96 01/12/96

2.00 UG/G U 2.00

92 XREC

0
11 oa,^yo
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Quanterra
Rev. 0

Ouanterra-Riehtard Environmenql
P.O. Box 1970 servim
Riahland, WA 99352

Project: 550.118
Category: FUKMtIOE Saaple Date : 01/08/96

Method: EPA 300.0 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/22/96

Client Ouanterra Blank Semple Prep. Analyses Detection
ID ID Analyte CAS Number Nawe Date Date Result Unit Owl. Limit D

110NOM0 10125-001 Fluoride 16984-48-8 0C8LK88682-2 01/12/96 01/12/96 1.00 UG/G U 1.00

lONONO 10125-00101W Fluoride 16984-48-8 0C3LK88682-2 01/12/96 01/12/96 0.99 UG/G U 0.99

BONOXO 10125-001M5 Fluoride 16984-48-8 0C8LK88682-2 01/12/96 01/12/96 110 XREC

111014081 10125-002 Fluoride 16984-48-8 0C8LK88682-2 01/12/96 01/12/96 1.06 UG/G U 1.06

1BOXOx2 10125-003 Fluoride 16984-48-8 OCBLK88682-2 01/12/96 01/12/96 1.40 UO/0 1.02

BOXOM3 10125-004 FLuoride 16984-48-8 OC3LK88682-2 01/12/96 01/12/96 0.98 UG/G U 0.98

00X0N4 10125-005 Fluoride 16984-48-8 OC3LK88682-2 01/12/96 01/12/% 0.94 UG/G U 0.94

BONOXS 10125-006 Fluoride 16984-48-8 OCBIK88682-2 01/12/96 01/12/96 1.29 UG/G 0.95

B0N0X6 10125-007 Fluoride 16984-48-8 0C8LK88682-2 01/12/96 01/12/96 1.42 UG/G 1.05

B0B0X7 10125-008 Fluoride 16984-48-8 0C8LK88682-2 01/12/% 01/12/96 1.02 UG/G U 1.02

elA OCBLK88682-2 Fluoride 16984-48-8 OCBLK88682-2 01/12/96 01/12/96 1.00 UG/G U 1.00'

alA 0CLC888682-2 Fluoride 16984-48-8 0C8LK88682-2 01/12/96 01/12/96 10REC 0.10

-l 1 7o
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Rev. 0

Ouanterra-Riehtand
,iiuanterra

P.O. Box 1970 Emironmenral

RieAtand, WA 99352 serw^

Projeet: 550.118
''teBory: Nitrate Saaple Date : 01/08/96

lethad: EPA 300.0 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/22/96

Client Ouanterra Blank Saple Prep. Analyses Detection
ID IO Matyte CAS Nu'rber Now Date Date Reault Unit QuaL. Limit

80N000 10125-001 Nitrate N03•M 0C8LK88682-2 01/12/96 01/12/96 0.31 UG/G S 0.20

800000 10125•001DUP Nitrate 803-N 0C8UC88682-2 01/12/96 01/12/96 0.30 UG/G 0.20

8000140 10125-00185 Nitrate 803-N OCBLK88682-2 01/12/96 01/12/96 103 XREC

80140B1 10125-002 Nitrate 803-N 0C8LIB8682-2 01/12/96 01/12/96 1.41 UG/G J 0.21

80HOH2 10125-003 Nitrate N03-N OCBlK88682-2 01/12/96 01/12/96 0.57 UG/G :a 0.20

BOHON3 10125-004 Mitrate NOS•M OC8LK88662-2 01/12/96 01/12/96 0.29 UG/G 0.20

80H0H4 10125-005 Nitrate 103-N 0C8LK88682-2 01/12/96 01/12/96 3.57 UG/G ,j 0.19

80N0H5 10125-006 Nitrate 803-N 0C8LK88682-2 01/12/96 01/12/96 0.38 UG/G .^ 0.19

8000146 10125-007 Nitrate 103-N 0C8LK88682-2 01/12/% 01/12/96 0.40 UG/G v 0.21

50H0147 10125-008 Nitrate 103-N 0CeLK88682-2 01/12/96 01/12/96 0.41 UO/G ^i 0.20

NA OC8LC88682-2 Nitrate 103-N 0C8LC88682-2 01/12/96 01/12/96 0.20 UG/G U 0.20

NA OCLCS88682-2 Nitrate 103•N 0C8LK88682-2 01/12/96 01/12/96 104 ZREC

^^^^^013
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Rev. 0
^iiuanterra

OueOterra-Riohlatfd
P.O. Box 1970 &2wroemental

Riohland, YA 99352 Ser^ces

Project: 550.118
Category: Orthaphosphate Sample Date : 01/08/96
Method: EPA 300.0. Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/22/96

Client Quanterra Blank Sample Prep. Analyaee Detection
10 ID Anatyte CAS Muiber Rame Date Date Result Unit Ouat. Limit D

80110110 10125-001 Ortho-Phosphate 14265-44-2 0C8LC88682-2 01/12/96 01/12/96 5.00 UG/0 lf• liS 5.00

8080110 10125-OGIDUP Ortho-Phosphate 14265-44-2 OCBLK88682-2 01/12/96 01/12/96 4.97 UG/G U 4.97

8080110 10125-001MS Ortho-Phosphate 14265-44-2 0C3LK88682-2 01/12/96 01/12/96 100 XREC

8080111 10125-002 Ortho-Phosphate 14265-44-2 0C81K88682-2 01/12/96 01/12/96 5.28 UG/G Jr !l5 5.28

808082 10125-003 Ortho-Phosphate 14265-44-2 0C8Lx88682-2 01/12/96 01/12/96 5.10 UG/G Jr 6t7 5.10

808083 10125-004 Ortho-Phosphate 14265-44-2 OC8LKS8682-2 01/12/96 01/12/96 4.88 UG/G y' ^kY 4.88

8011084 10125-005 Ortho-Phosphate 14265-44-2 0C8LK88682-2 01/12/96 01/12/96 4.69 UG/G .if LxS 4.69

8080115 ' 10125-006 Ortho-Phosphate 14265-44-2 0C8LK88682-2 01/12/96 01/12/96 4.73 UG/G Af i4S 4.73

8080116 10125-007 Ortho-Phosphate 14265-44-2 OCBLK88682-2 01/12/96 01/12/96 5.24 U6/G 4' UX 5.24

80110117 10125-008 Ortho-Phosphate 14265-64-2 OCBLK88682-2 01/12/96 01/12/96 5.11 UG/G Jr US 5.11 ,

NA OCBLK88682-2 Ortho-Phosphate 14265-44-2 OCDLK85682-2 01/12/96 01/12/96 5.00 UG/G U 5:00

MA OCLC588682-2 Ortho-Phosphate 14265-W.-2 OC8LK88682-2 01/12/96 01/12/96 104 XREC

e
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!eeory: PH EPA 9045
ethod: EPA 9045
Matrix: SOLID

GuantarrrRidilnd
P.O. Box 1970
Riehland. W1 99352

Project: 550.118

^iiuanterra
Rev. 0

Ern•ironmental
Serviar

Sample Date : 01/08/96
Receipt Oata : 01/10/96
Report Date 01/22/96

'Client Ownterra 8lank Sample Prep. Analyses
.

Detection
ID ID Anatyte CAS Nuaber Ndee Date Date Resutt Unit Quat. Limit C

BONONO 10125-001 p11 PH OCBLK88502-1 01/16/96 01/16/96 6.42 PH

8080N0 10125-00101W PH PH 0C8LK88502-1 01/16/96 01/16/96 6.47 PH

B080B1 10125-002 PH PN OC8LK88502-1 01/16/96 01/16/96 9.02 PH

8011082 10125•003 PH PH 0C8LK88502-1 01/16/96 01/16/96 8.60 PH

80N0N3 10125-004 PH PH 0C8LK88502-1 01/16/96 01/16/96 8.60 P9

8014084 10125-005 PH PH 0C8LK88502-1 01/16/96 01/16/96 8.61 PH

80110115 10125-006 PH PH OCBLK88502•1 01/16/96 01/16/96 8.74 PH

80B0N6 10125-007 PH PH OCBLK88502-1 01/16/96 01/16/96 8.73 PH .l

80110117 10125-008 PH PH 0C8LK88502-1 01/16/96 01/16/96 8.64 PH

NA OCBLK88502-1 pN PH 0C8LK88502-1 01/16/96 01/16/96 4.91 PH

Y
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Ownterra-Riehland

Rev.0

^^
P.O. Box 1970

^m
^^

Riehlud. W 99352

Project: 550.118
Category: N02-N03 Sanple Date : 01/08/96

Method: EPA 353.1 Receipt Date 01110/9(
Matrix: SOLID Report Date : 01/22/96

Client Guanterra Stank Sanple Prep. Analyses Detection
ID ID Anatyte CAS Number NaRr Date Date Result Unit Oual. Limit

80110140 10125-001 Nitrate/Nitrite N02N103-N 0C8LK88482-1 01/12/96 01/12/96 0.50 UG/G U 0. 0

B0H0N0 10125-001DUP Nitrate/Nitrite N02+N03-N 0C8LK88482-1 01/12/96 01/12196 0.50 UG/G U 0.50

80M0N0 10125-OD1MS Nitrate/Nitrite N02+N03-M GC8LK88482-1 01/12/96 01/12/96 109 XREC

00110111 10125-002 Nitrate/Nitrite N02+3403-M 0C8LK88482-1 01/12/96 01/12/96 0.95 UG/G 0.53

80N0H2 10125-003 Nitrate/Nitrite N02+N03-N OCeLK88482-1 01/12/96 01/12/96 0.54 UG/G U 0.54

8080N3 10125-004 Nitrate/Nitrite N024N03-N GC8LH88482-1 01/12/96 01/12/96 0.53 UG/G U 0.53

808094 10125-005 Nitrate/Nitrite N02r3(03-N 0C8LK88482-1 01/12/96 01/12/96 3.05 UG/G 0.53

80110115 10125-006 Nitrate/Nitrite N02f1403-M 0C8LK88482-1 01/12/96 01/12/96 0.53 UG/G U 0.53

80140116 10125-007 Nitrate/Mitrite N02+N03-N 0C8LK88482-1 01/12/96 01/12/96 0.53 UG/G U 0.53

80140117 10125-008 Nitrate/Nitrite 1102+1103-N 0C8LX88482-1 01/12/96 01/12/96 0.53 UG/G U 0.53

MA OC8LK88482-1 Nitrate/Nitrite N02+N03-N OC8LK88482-1 01/12/96 01/12/96 0.50 UG/G U 0.50

NA OCLCS88482-1 Nitrate/Nitrite N02+N03-N OCSLK88482-1 01/12/96 01/12/96 96 XREC

018 {17ta-111-
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Quanterra Incorporated
137I5 Rider Trail North
Earth Ciry, Missourf 63045

314 298-8566 Telephone
314 298-8757 Fax

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

January 24, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

CERTIFICATE OF ANALYSIS

.4
JAN 1996
RECEIVED

Data
Log In

550.118
January 10, 1996
Eight (8)
Soil
W0871
Summary

I. Introduction

On January 10, 1996, eight (8) soil samples were received by Quanterra, Richland and transfetred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richland ID Matrix Date of Receipt
10125-001 BOHOHO 60113501 Soil 01/10/96
10125-002 BOHOHI 60113502 Soil 01/10/96
10125-003 BOHOH2 60113503 Soil 01/10/96
10125-004 BOHOH3 60113504 Soil 01/16/96
10125-005 BOHOH4 60113505 Soil 01/10/96
10125-006 BOHOH5 60113506 Soil 01/10/96
10125-007 BOHOH6 60113507 Soil 01/10/96
10125-008 BOHOH7 60113508 Soil 01/10/96

B-66
020
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BHI-00932

f^luanterra Rev.O

Favironmmra!
Saviou

Bechtel Hanford Incorporated
January 24, 1996
Project Number. 550.118
SDG: W0871
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes

sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP Metals by EPA method 6010 and Mercury by EPA method 7470

following TCLP Extraction by EPA method 1311. Chromium by EPA

method 6010. pH by EPA method 9045. Cyanide by EPA Method 335.2.

Chloride, Fluoride, Nitrite, Nitrate, Phosphate and Sulfate by EPA Method

300.0. Nitrate/Nitrite by EPA Method 353.1. Sulfide by EPA Method

9030. Hexavalent Chromium by EPA method 3060A performed at

QTESRL.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.

Matrix Spike and Matrix Spike Duplicate or Sample Duplicate were performed per the protocol for

the analyses in this SDG. pH analysis uses only Sample Duplicate for matrix QC.

IV. Definitions

The following codes are used to denote laboratory quality control samples attd can be found in the

data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

021
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Eavfimmamdswvi^

Bechtel Hanford Incorporated
Jatntaty 24, 1996
Project Number: 550.118
SDG: W0871
Page 3

V. Comments

Total Chromium analysis was added after the samples were received and therefore does not appear
on the Chain of Custody.

Metals
Due to software limitations all the forms in the SDG W0871 package are labelled "TCLP " even
though both Total and TCLP results were reported.

TCLP:
The recoveries of the Matrix Spike Duplicate for the following list of elements was less than 80%,
therefore all associated data was flagged with an " N ". All the recoveries for the Matrix Spike
were within the 80%-120% range. See NCM # SL-2387.

% REC

Arsenic 76.4
Barium 76.6
Cadmium 78.7
Chromium 78.7
Lead 78.5
Selenium 78.7

Chromium:
There are no comments or nonconformances associated with the Total Chromium analysis.

B-68
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f^^uanterra
Rev. 0

Eavh^=Wservi^

Becbtel Hanford Incorporated
January 24, 1996
Project Number. 550.118
SDG: W0871
Page 4

Wet Chemistry
The Relative Percent Differences could not be calculated for the Fluoride, Sulfate, Phosphate and
Nittite analyses due to the values being below the detection limits for sample 10125-001 and its
duplicate.

The Relative Percent Differences could not be calculated for the Nitrate/Nitrite analysis due to the
values being below the detection limits for sample 10125-001 and its duplicate.

The Relative Percent Differences could not be calculated for the Cyanide analysis due to the values
being below the detection limits for sample 10125-001 and its duplicate.

The Relative Percent Differences could not be calculated for the Sulfide analysis due to the values
being below the detection limits for sample 10125-001 and its duplicate.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verifiel by the following signature.

Wade H. Price
Project Manager
e:%\pncs%abbyda.euun.wan.=r
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page -,1_, of
Bechtel HanfurJ, Inc. CIIAIN ( U: CUSTODY/SAMPLE ANALYSIS REQUEST •

Data Turnaround

XCollector Compan y Cumect Telephone
Pr(ority

Duuy Buwers D. B. Eneke • 373-9461 Normal

Project Designation Sampling Lucatian SAF No.
I93-II Soil ScreenlVesiftcation ( Luading ramp/0erm pile) I g3-II Solar Busln 896-052

Ice Cheat No. Field Logbook No. MethoJ of Shipment

I(and deliver
Shipped To OHeilc IYvpaty No. Bill of lading/Air Bill No.
Quanterra

Possible Sample Haurds/Remarks cool w cuul to coul to coot to cool to
nune Preservatinn

none 4C 4C 4C 4C 4C nune none

Type of Cuntainer
P/G P/G PIG PIG P/G P/G P/G P/G

No. of Cunminer(s)
1 I I I 1 1 2

Special Handling and/or Storage
Volume

120 mL 230 mL 60 mL 60 mL 60 mL 60 ml I L 20 mL

.5^. ^ Iva roo /uo /00 ^o^y
SAMPLE ANALYSIS ^, J I^

loD l l35 /// =CLP
hM C iJ S lbd

See Uem romium See Item Activity
eu yan < u c NI below N02•N Hex #2 below Scan

Sample No. Matrix• Date Sampled Time Sampled

116 ► - X X k rG
a/ 02 -g -e. !s8 X X r ^9

03 S -- r, x ,l X X -K ^C ^C a' 1 f
0 3 64 - 3o k X x 'X
0 o 65 -8- x 54 x X a-c 3'g

.) o s 06 5 /- 8-9 i X X /C u 7 ,
CHAIN OF POSSESSION SigNPrim Names

SPECIAL INSTRUCTIONS at.uu•
_

Itexnvnlem rhr.mt most he extracted per SW-R46 3060A with a holJing lime of 96 hours. s->Wt

'
R•Iinquisb<J y Date/Time . Re •' a y g:^{ Dntelrlme 06s7U $E - S.enmx

•

- -: Sumple aualyNp tin nivate, nitrite, and phosphate by EPA 300.0 are being requeaud for
SO - sdu
:, :

LQ Dnte/fimc ^^'Re' •J tl ^

.,
ec eJ By •(y Duttlfinm . ih't';rminn uull . The EQC C.nuractur acknuwleJgesthe holding times will not be nwl,

'%''

.. tW,e
w. w.r.,

. C!.•/9/B. .itoi/. 0 oit

elinqmshaJ By Dale/fime
' I '.•r' -

ReeeiveJ By atclfim.
hem Ntp Anions - IC F, Cl. 504, 1'04, N02, NO3, Pll

A
s . u^r... sau.

nDL • Ue.o 1.4.6.
hem #2; Gr.s, ,1lphdl1qo, U-?34, - 235, -278, Tc-99, Total U Gamnu Spec

f •lY..is
wl • w

R.IinyuisheJ by P+ne?imc ReeeiveJ By . D:nelfime
, . ya

e. t,;Y,q
_ V • V.{....w.

i s ./Nhr

LABORATORY Received Uy Title Daelf.imo TJ t,7^

SECTION

FINAL SAAI' Disposal hlclhod • uaeJ By DumlTim< ^
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Bechlel llanfitrd, Inc. CIIAIN UF CUSTODYISAMPLE ANALYSIS REQUEST

.

Data Tumaround

X PtlonU
Cullector Cumpany Cunlucl Telephone

y

D.wy Buwers D. B. Encke 377•2461 Normal

Praject Detiynabon Sampling Locuiun SAF No. •

IB)-H Soil ScreenlVedOntion ( LoadinY ramp/germ pile) 187-11 Solar Basin 896-052

Ice Chest No. Field Logbook No. - Method of Shipmem
^Q'/ • Handdeliver

Shippcd To OlTsite Propeny No. Bill of LadtnB Air Bill No.
Quantetu

Possible Sample HxTardt/Remerka
Preservaliun

cool to coul to cool to cool to cool to
mme none 4C 4C 4C 4C 4C none none

Type of Container p/O P/G P/G PKy:• P/o P!o P/G P!G

No. of Container(t)
I I 1 I 1 1 2 1

Special Handling and/or StoraBe
Volume

120mL 250mL 60mL 6011) 60mL 60m1 1 L 20mL

StY- l Db to O', PU 7^ I Q Q
IIIPSAMPLE ANALYSIS

I
^

nt/ /(^
TCLP • See Bcrk Chmmium Ses Itcm Aeltvtly

V
(^ Meub Cyanide Sulfide •^ ,Ib •^ N02•NO7 exN 6e1ow12 Scan

Sample No. Malrix• Date Sampled Time Sampled ` ,,,, . "'",^:; ,a^...."^.' ^;.. . : . . . :::. . ,., ..: ::.... . . ... . ..

61 17
0 S i u X °k^ k ,^^ ^

CHAIN OF POSSESSION ' SiBn/Prim Namus
SPECIAL INSTRUCTIONS ' r.tmu•
Hcxavalem chrum munt he extracted per SW846 3060A with a holdin time of 96 houg rs.

elinyui,h<d By Date/Time ivy) C-.4. Dme?ime OpuO

r

tE ^ fNvKr
to - tdUSam le 'Jnal .u ILr nitrate, niuite, and hos hate by 300.0 are bein rc uested forP Y P P Y Y 9 tt - Sw .

^ • B Datcll'ime -Z-10^.t!.C• ^li Reee' eJ B </ 7amlfime ;27y f
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DATA VALIDATION SUPPORTING DOCUMENTATION
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BHI-00932

WHC-SD-EN-SPP-002, Rev. 2
Rev.O

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B D E

PROJECT:^^ DATA PACKAGE:

VALIDATOR: • e"(J LAB: UL)'f A DATE: ^3 ?JJ Gl0

CASE: SDG: M-7I-

ANALYSES PERFORMED

'om/IC O TOC 0 TOX O TP}F418.1 09 and Greeae A1WGnity

O Ammorie O BODlCOD CNoride O ChrmniunfVl 26 04 NOlNOr

Sultote O TOS q TKN PhoePhate w

O O q q q q

SAMPLES/MATRIX W40WAN k M«ON'Z 9NON3

t+& nNS PWtiu 90RO47 ^il,

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? ......: Yes No N/A

Is a case narrative present? es No N/A

Comments•

2. HOLDING TIMES (c

Are sample holding times acceptable? . . . . . . . . . . . . . Yes No N/A

Comments•

l^ o ; ) Ar^p(,

e
(seP {1T

10
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BHI-00932

WHC-SD-EN-SPP-002. Rev. 2
Rev.O

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No A

Are initial calibration results acceptable? . . . . . . . . . . Yes No A

Was a calibration check performed for all applicable analyses? Yes No

Are calibration check results acceptable? . . . . . . . . . . . Yes No N/A

Comments:

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . Ye No N/A

Are laboratory blank results acceptable? . . . . . . . . . . Yes N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes NJ N A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes No N/A

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? ...: Yes No N/A

Are spike recoveries acceptable? . . . . . . . . . . . . . . Y No N A

Were LCS analyses performed at the required frequency? .... Yes No N

Are LCS recoveries acceptable? . . . . . . . . . . . . . . .. Yes No N/A
.

Comments•

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? .. . ... No N/A

Are laboratory duplicate sample RPD values acceptable?^ ... s No N

Are field duplicate RPD values acceptable? ......... Yes No

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N/A

028
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BHI-00932
WHC-SD-EN-SPP-002, Rev. 2 Rev.O

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments

7. ANALYTE

Was analyte

Comments:

QUANTITATION

quantitation performed properly? ..... .... Yes No N/A

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ..

Are results supported in the raw data? ........

Are results calculated properly? . . . . . . . . . .

Do resuits meet the CRDLs? . . . . . . . . . . . . .

... Yes No N/A

... Yes No

. . . . . Yes No

. . . . . Yes

^

No

Y
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IIOLDING TIME SUMMARY

a

0
^
0

SOC: - vALIOATOR: DATf:: 25^1 . PAGI_Lof•-;7;

COMMENTS:
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IO

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
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MEMORANDUM

TO: 183-H Soil Screen Verification/
Loading Ramp and Berm Piles Project QA Record March 25,19%

FR: Tom Stapp, Golder Associates Inc.
--70-

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0871-QES (943-1610.125 871RAD.HB)

IIVTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package W0871-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAbII'I,EID CObIlv1ENfS ANALYSIS MEDIA

BOHOHO RADIOCHEMISTRY SOIL
BOHOHI SOIL

SEEATTACYIIv1ENI4 SOIL^^

BOHOH4 SOIL
BOHOHS SOIL
BOHOH6 SOIL
BOHOH7 SOIL

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data ReportingQualifiexs
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVFS

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met

Aanuacy. Goals for accuracy were met

Detection Limits. Detection limit goals were met for all sample results.

Qv^
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Da^PackaaeID:_W0871-OES _ _ Analvsis: Radiochemi

Completeness. The data package was complete for all requested analyses. A total of eight
samples were validated in this data package with a total of 149 determinations reported, all
of which were deemed valid. This results in a completeness of 100 percent, which meets
the 90 percent objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable:

MNORDEFTCCIELVQES

No minor deficiencies were identified during data validation which required qualification
of data:

DATA REPORTING

Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form
(see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev.1,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richiand, Washington.
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ATTACf-IlvIENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS
Rev. 0

U- Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices).by the laboratory. The associated data should be considered usable for
decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above
the MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

J- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes•

UR- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

R- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

9GOft
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: W0871-QES REVIEWIIL
T. Stapp

DATE:
03-25-96

PAGE 1 OF 1

COMMENTS: RADIOCFvIISfRY

COMPOUND/ANALYfE QUALiFIER SAMPLF.S
AFFELTID

REASON

NO QUAI.IFICAIIONS REQUIItID
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary Data Package: W0871-QES
- Samp le # 0 0 1 0 0 3 B 0 4

Date
Location
Depth
Type
Comments

OHOHO
1/8/96

Soil

118/96

Soil

1/8/96

Soil

1/8/96

Soil

1/8/96

Soil

1/8/96

Soil

1/8/96

Soil

1/8/96

Soil

Parameter Is

-

su Is esu ts Q esu ts esu ts esu ts Q esu ts es ts esu is Q
p . 20 0.042 0.544 0.727 0.721 0.570 0.59 8

URANIUM-235 pCVG 0.052 0.057 0.649 11.020 U 0.058 0.039 0.026 U 0.019 U

URANIUM-238 pCUC 1.080 0.923 0.673 0.591 0.780 0.807 0.600 0.626

COBALT-58 pCUG 0.013 U -0.004 U 0.000 U -0.006 U 0.005 U 0.005 U 0.000 U -0.001 U

COBALT-60 pCVG -0.003 U -0.003 U 0.016 U 0.011 U 0.004 U 0.005 U 0.010 U 0.004 U

CESIUM-137DA • pCVG 0.001 U 0.005 U 0.025 0.001 U 0.012 U 0.031 0.021 U 0.007 U

BUROPIUM-152 pCVG 0.008 U -0.023 U 0.015 U 0.006 U -0.007 U -0.004 U -0.016 U 0.003 U

EUROPIUM-154 pCVG -0.049 U 0.012 U 0.015 U -0.012 U 0.007 U -0.007 U 0.025 U -0.033 U

EUROPIUM-155 pCVG 0.014 U 0.056 0.025 U 0.029 U 0.011 U 0.034 U 0.007 U 0.050 U

IRON-59 pCVG 0.002 U 0.006 U 0.005 U -0.028 U -0.035 U 0.007 U -0.030 U 0.001 U

POTASSIUM-40 pCi/G 20.300 12.600 14.000 12.100 14.500 12.700 1A.700 13.500

RADIUM-224DA pCVG 0.246 0.614 0.650 0.539 0.635 0.538 0.610 0.546

RADIUM-226DA pCVG 0.236 0.462 0.552 0.485 0.597 0.468 0.512 0.408

RADIUM-228DA pCVG 0.333 0.739 0.691 0.571 0.718 0.589 0.637 0.533

URANIUM-238DLP pCVG 0.664 0.397 0.324 0.471 0.661

GROSS ALPHA pCVG 18.600 14.900 9.580 5.250 10.500 8.600 13.500 10.400

GROSS BETA pCVG 74.300 24.500 26.400 20.900 25.300 24.800 24.900 22.800

TECHNETIUM-99 pCVG -0.106 U 0.590 0.171 U -0.194 U 0.464 -0.248 U -0.011 U 0.218 U

TOTAL URANIUM UG/GM 1.360 0.782 1.160 0.853 1.140 2.100 1.000 1.370

The decimal places shown do not retlect the precision reported by the laboratory.

s
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND

LAB SAMPLE ID: 60113601

CLIENT ID: BOHOHO

SOG:

MATRIX:

DATE RECEIVED:

W0871

SOIL

1/10/9610:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ^RROR (2s) ERROR (2s) MDA UNIT

^^
NUMBER

U-234 1.05E+00 1.5E-01 2.2E-01 2.97E-02 pCVg 80.60% RICHRC5030

U-235 5.19E-02 3.3E-02 3.4E-02 3.22E-02 pCi/g 80.60% RICHF. S5030

U-238 1.08E+00 1.5E-01 2.3E-01 3.91E-02 pCi/g 80.60% RICHRC5030

CO-58. 1.29E-02 Ll 1.2E-02 1.2E-02 2.03E-02 pCi/g N/A RICHRCS017

CO-60. -3.40E-03 (.( 1.2E-02 1.2E-02 1.92E-02 FCirg N/A RICHRCS017

CS-137DA. 1.04E-03 (,l 1.1E-02 1.1E-02 1.SOE-02 pCi/g N/A RICHRCS017

EU-152. 8.16E-03 Lk 2.5E-02 2.5E-02 4.24E-02 pCi/g N/A RICHRCS017

EU-154. -4.92E-02 U 4.1E-02 4.2E-02 6.47E-02 pCi/g WA RICHRCS017

EU-155. 1.41E-02 2.7E-02 2.7E-02 4.32E-02 pCflg N/A RICHRC5017

FE-59. 1.73E-03 ^A( 3.OE-02 3.OE-02 5.02E-02 pCU9 N/A RICHRCS017

K-40. 2.03E+01 5.8E-01 2.1E+00 WA pCi/g N/A RICHRCS017

RA-224DA. 2.46E-01 2.9E-02 3.8E-02 WA pCi/g N/A RICHRCS017

RA-226DA. 2.36E-01 4.2E-02 4.8E-02 N/A pCi/g WA RICHRCS017

RA-228DA. 3.33E-01 7.1E-02 7.9E-02 N/A pCUg N/A RICHRC5017

U-238DLP. 6.64E-01 4.5E-01 4.5E-01 WA pCUg WA RICHRC5017

ALPHA 1.86E+01 6.2E+00 6.5E+00 5.94E+00 pCUg 100.00% RD3222

BETA 7.43E+01 5.8E+00 7.6E+00 3.60E+00 pCi/g 100.00% RD3222

TC-99 -1.06E-01 LL 3.9E-01 1.1E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 1.36E+00 N/A 1.8E-01 6.05E-04 Ug/g N/A RICHRC5058

Number of Resuits: 19

009 "7100603Z2
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0871

LAB SAMPLE ID: 60113602 MATRIX: SOIL

CLIENT ID: BOHOHI DATE RECEIVED: 1/10/96 10:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT

^
ROR(2s) ERROR(2s) MDA UNIT

^^
NUMBER

U-234 1.02E+00 1.5E-01 2.3E-01 3.14E-02 pCUg 71.80% RICHRC5030

0-235. 5.70E-02 3.7E-02 3.8E-02 3.14E-02 pCilg 71.80% RICHRC5030

U-238 9.23E-01 1.5E-01 2.1E-01 2.69E-02 pCi/g 71.80% RICHRC5030

CO-58. -3.65E-03 (,( 1.1E-02 1.1E-02 1.76E-02 pCilg N/A RICHRC5017

CO-60. -3.23E-03(,L 1.1E-02 1.1E-02 1.91E-02 pCUg N/A RICHRC5017

CS-137DA. 4.69E-03 Lt 1.1E-02 1.1E-02 1.85E-02 pCi/g WA _ RICHRC5017

EU-152. -2.25E-02 u 2.8E-02 2.8E-02 4.35E-02 pCUg N/A RICHRC5017

EU-154. 1.18E-02 (k 3.6E-02 3.6E-02 6.23E-02 pCUg N/A RICHRC5017

EU-155. 5.62E-02 3.4E-02 3.4E-02 5.21E-02 pCUg N/A RICHRC5017

FE-59. 5.52E-03 (A 2.8E-02 2.8E-02 4.59E-02 pCi/g WA RICHRC5017

K-40. 1Z6E+01 4.6E-01 1.3E+00 N/A pCi/g N/A RICHRC5017

RA-224DA. 6.14E-01 2.9E-02 6.8E-02 N/A pCi/g N/A RICHRC5017

RA-226DA. 4.62E-01 4.8E-02 6.7E-02 N/A pCUg N/A RlCHRC5017

RA-228DA. 7.39E-01 8.2E-02 1.1E-01 N/A pCUg . N/A RICHRC5017

ALPHA 1.49E+01 5.4E+00 5.6E+00 4.20E+00 pCilg 100.00% RD3222

BETA 2.45E+01 3.6E+00 3.9E+00 3.79E+00 pCi/g 100.00% RD3222

TC-99 5.90E-01 4.1 E-01 1.2E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 7.82E-01 N/A 1.1E-01 6.05E-04 uglg N/A RICHRC5058

NumberofResults: 18 'YIiSSt P
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

60113603

BOHOH2

SDG:

MATRIX:

DATE RECEIVED:

W0871

SOIL

1/10/96 10:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT RROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

^
_

U-235. 4.16E-02 N/A 3.3E-02 2.42E-02 pCi/g 66.70%

U-234 6.49E-01 1.3E-01 1.7E-01 2.75E-02 pCi/g 66.70% RICHRC5030

U-238 6.73E-01 1.3E-01 1.7E-01 2.75E-02 pCilg 66.70% RICHRC5030

CO-58. 3.37E-04 (,L 1.1E-02 1.1E-02 1.77E-02 pCilg N/A RlCHRC5017

CO-60. 1.64E-02 (,t 1.1E-02 1.1E-02 1.98E-02 pCi/g N/A RfCHRC5017

CS-137DA. 2.46E-02 1.2E-02 1.2E-02 2.14E-02 pCilg N/A RICHRC5017

EU-152. 1.48E-02 U. 2.8E-02 2.BE-02 4.59E-02 pCUg N/A RICHRC5017

EU-154. 1.46E-02 U 3.2E-02 3.2E-02 5.55E-02 pC11g N/A RICHRC5017

EU-155. 2.50E-02 LL 2.5E-02 2.6E-02 4.29E-02 pCitg N/A RICHRC5017

FE-59. 5.35E-03 U. 2.7E.02 2.7E-02 4.44E-02 pCUg N/A RiCHRC5017

K-40. 1.40E+01 4.8E-01 1.5E+00 N/A pCUg N/A RICHRC5017

RA-2240A. 6.50E-01 3.1E-02 7.2E-02 N/A pCUg N/A RICHRC5017

RA-226DA. 5.52E-01 4.3E-02 7.OE-02 N/A pCilg N/A RICHRC5017

RA-228DA. 6.91E-01 8.3E-02 1.1E-01 N/A pCilg N7A RICHRC5017

U-238DLP. 3.97E-01 2.6E-01 2.6E-01 N/A pCUg N/A RICHRC5017

ALPHA 9.58E+00 4.5E+00 4.6E+00 4.74E+00 pCilg 100.00% R03222

BETA 2.64E+01 3.7E+00 4.1E+00 3.83E+00 pCilg 100.00% RD3222

TC-99 1.71E-01 u 4.0E-01 1.2E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 1.16E+00 N/A 1.6E-01 6.05E-04 ug/g N/A RICHRC505B

Number of Results: 19

o 11- ^^6o32Z
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SAMPLE RESULTS

LAB NAME: ITAS-RlCHLAND SDG: W0871

LAB SAMPLE ID: 60113604 MATRIX: SOIL
CLIENT ID: BOHOH3 DATE RECEIVED: 1/10196 10:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULTaRROR ( 2s) ERROR ( 2s) MDA UNIT YIELD NUMBER

U-234 5.44E-01 1.1E-01 1.4E-01 3.84E-02 pCi/g

U-235 2.03E-02 U 2.3E-02 2.3E-02 3.42E-02 pCi/g

U-238 5.91E-01.e^:2E-01 1.5E-01 3.71E-02 pCUg

CO-58. -6.28E-03 (,( 9.2E-03 9.2E-03 1.50E-02 pCi/g

CO-60. 1.10E-02 (k 8.8E-03 8.9E-03 1.63E-02 pCUg

CS-137DA. 1.44E-03 It 1.OE-02 1.0E-02 1.67E-02 pCUg

EU-152. 5.94E-03 (,( 2.3E-02 2.3E-02 3.79E-02 pCUg

EU-154. -1.19E-02 (,( 3.1E-02 3.1E-02 5.01E-02 pCUg

EU-155. 2.86E-02 LL 2.6E-02 2.6E-02 4.05E-02 pCi/g

FE-59. -2.82E-02 U 2.5E-02 2.5E-02 3.96E-02 p01/9

K-40. 1.21E+01 4.6E-01 1.3E+00 N/A pCi/g

RA-224DA. 5.39E-01 2.6E-02 6.OE-02 N/A pCUg

RA-226DA. 4.85E-01 4.2E-02 6.4E-02 N/A pCi/g

RA-228DA. 5.71E-01 6.5E-02 8.6E-02 N/A pCUg

U-238DLP. 3.24E-01 3.8E-01 3.8E-01 N/A pCUg

ALPHA 5.25E+00 3.4E+00 3.5E+00 4.48E+00 pCi/g

BETA 2.09E+01 3.3E+00 3.6E+00 3.61 E+00 pCUg

TC-99 -1.94E-01 r,( 3.9E-01 1.IE+00 3.70E-01 pCUg

TOTAL-URANIUM 8.53E-01 N/A 1.2E-01 6.05E-04 ug/g

Number of Results: 19

70.20% RICHRC5030

70.20% RICHRC5030

70.20% RICHRC5030

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RtCHRC5017

N/A RICHRC5017

N/A . RICHRC5017

N/A RICHRC5017

100.00% RD3222

100.00% R03222

100.00% ITAS-IT-RS-0001

N/A RICHRC5058
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SAMPLE RESULTS

LAB NAME: ITAS-RlCHLAND

LAS SAMPLE ID: 60113605

CUENT ID: BOHOH4

SDG:

MATRIX:

DATE RECEIVED:

W0871

SOIL

1/10/96 10:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULTaRROR ( 2s) ERROR ( 2s) MDA UNIT YIELD NUMBER

U-234 7.27E-01 1.4E-01 1.9E-01 3.08E-02 pCUg 61.40% RICHRC5030

U-235 5.79E-02 4.1E-02 4.2E-02 3.81E-02 pCi/g 61.40% R(CHRC5030

U-238 7.80E-01 1.5E-01 2.OE-01 3.36E-02 pCi/g 61.40% RtCHRC5030

CO-58. 4.58E-03 (,L 1.1E-02 1.1E-02 1.95E-02 pCi/g N/A RICHRC5017

CO-60. 3.73E-03 u 1.2E-02 1.2E-02 1.98E-02 pCf/g WA RICHRC5017

CS-1370A. 1.21E-02 (,t 1.2E-02 1.2E-02 1.97E-02 pCi/g N/A RICHRC5017

EU-152. -7.45E-03 (,( 2.7E-02 2.7E-02 4.44E-02 pCUg N/A RICHRC5017

EU-154. 7.38E-03 (,( 3.7E-02 3.7E-02 6.05E-02 pCi/g N/A RICHRC5017

EU-155. 1.11E-02 (,k 2.9E-02 2.9E-02 4.62E-02 pCi/g N/A RICHRC5017

FE-59. -3.47E-02 ( L 2.9E-02 2.9E-02 4.55E-02 pCi/g N/A RICHRC5017

K-40. 1.45E+01 5.4E-01 1.5E+00 N/A pCVg N/A RiCHRC5017

RA-224DA. 6.35E-01 3.1E-02 7.1E-02 N/A pCUg N/A RICHRC5017

RA-226DA. 5.97E-01 4.6E-02 7.SE-02 N/A pCi/g N/A RICHRC5017

RA-228DA. 7.18E-01 8.4E-02 1.1E-01 N/A pCUg N/A RICHRC5017

U-238DLP. 4.71E-01 3.9E-01 4.OE-01 WA pCf/g N/A RICHRC5017

ALPHA 1.05E+01 4.6E+00 4.7E+00 4.05E+00 pCUg 100.00°/a RD3222

BETA 2.53E+01 3.6E+00 4.OE+00 3.74E+00 pCilg 100.00% RD3222

TC-99 4.64E-01 4.1E-01 1.2E+00 3.70E-01 pCUg 100.00% ITAS-IT-R.S4001

TOTAL-URANIUM 1.14E+00 N/A 1.5E-01 6.05E-04 ug/g N/A RICHRC5058

Number of Results: 19
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0871

LAB SAMPLE ID: 60113606 MATRIX: SOIL

CLIENT ID: BOHOH5 DATE RECENED- 1/10/9610:30:00 AM

COUNTING TOTAL REPORT METHODISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

U-234 7.21E-01 1.3E-01 1.8E-01 3.27E-02 pCUg 65.90% RICHRC5030

U-235 3.94E-02 3.3E-02 3.3E-02 3.79E-02 pCUg 65.90% RICHRC5030

U-238 8.07E-01 1.4E-01 2.OE-01 4.78E-02 pCi/g 65.90% RICHRC5030

CO-58. 5.12E-03 (,l, 1.OE-02 1.0E-02 1.73E-02 pCilg N/A RICHRC5017

CO-60. 5.30E-03 (j 1.1E-02 1.1E-02 1.83E-02 pCilg N/A RICHRCS017

CS-137DA. 3.12E-02 1.3E-02 1.3E-02 N/A pCi/g N/A RICHRCS017

EU-152. -4.43E-03 U 2.5E-02 2.5E-02 4.04E-02 pCUg N/A RICHRC5017

EU-154. -6.82E-03 U 3.4E-02 3.4E-02 5.47E-02 pCi/g N/A RICHRCS017

EU-155. 3.44E-02 4 2.5E-02 2.8E-02 4.52E-02 pCi/g N/A RICHRCS017

FE-59. 6.69E-03 {A 2.5E-02 2.5E-02 4.29E-02 pCWg N/A RICHRC5017

K-40. 1.27E+01 4.4E-01 1.3E+00 N/A pCilg WA RiCHRC5017.,

RA-224DA. 5.38E-01 3.0E-02 6.2E-02 N/A pCUg WA RICHRC5017

RA-226DA. 4.68E-01 4.3E-02 6.3E-02 N/A pCUg N/A RICHRCS017

RA2280A. 5.89E-01 7.5E-02 9.5E-02 N/A pCilg N/A RICHRCS017

U-2380LP. 6.61E-01 4.9E-01 4.9E-01 N/A pCUg N/A RICHRC5017

ALPHA 8.60E+00 4.5E+00 4.6E+00 5.93E+00 pCifg 100.00% RD3222

BETA 2.48E+01 3.5E+00 3.9E+00 3.60E+00 pCi/g 100.00% RD3222

TC-99 -2.48E-01 Lk 3.9E-01 1.1E+00 3:70E-01 pCUg 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 2.10E+00 N/A 2.8E-01 6.05E-04 ug/g N/A RICHRC5058

Number of Results: 19

--71"032z
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND

LAB SAMPLE ID: 60113607

CLIENT ID: BOHOH6

SDG:

MATRIX:

DATE RECEIVED:

W0871

SOIL

1/10/96 10:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

U-234 5.70E-01 1.1E-01 1.5E-01 3.30E-D2 pCUg 75.90% RICHRC5030

U-235 2.56E-02 (,l 2.5E-02 2.5E-02 3.14E-02 pCUg 75.90% RICHRC5030

U-238 6.00E-01 1.2E-01 1.5E-01 2.24E-02 pCi/g 75.90% RICHRC5030

CO-58. 3.70E-04 u 1.2E-02 1.2E-02 1.98E-02 pCUg N/A RICHRC5017

CO-60. 9.72E-03 U 1.1E-02 1.1E-02 2.03E-02 pCUg N/A RICHRC5017

CS-137DA. 2.06E-02 U 1.2E-02 1.2E-02 2.12E-02 pCi/g N/A RICHRC5017

EU-152. -1.58E-02 ^ 2.9E-02 2.9E-02 4.69E-02 pCUg N/A RICHRC5017

EU-154. 2.49E-02 3.7E-02 3.7E-02 6.50E-02 pCVg N/A RICHRC5017

EU-155. 7.01E-03 L( 3.3E-02 3.3E-02 5.41E-02 pCi/g N/A RICHRC5017

FE-59. -2.99E-02 u 3.1E-02 3.1E-02 5.01E-02 pCUg N/A RICHRC5017

K-40. 1.47E+01 5.3E-01 1.6E+00 N/A pCUg N/A RICHRC5017

RA-224DA. 6.10E-01 3.2E-02 6.9E-02 N/A pCiJg N/A RICHRC5017

RA-226DA. 5.12E-01 4.9E-02 7.1E-02 N/A pCUg N/A RICHRC567

RA-228DA. 6.37E-01 8.0E-02 1.0E-01 N/A pCilg N/A RICHRC5017

ALPHA 1.35E+01 5.2E+00 5.4E+00 4.35E+00 pC1/g 100.00% RD3222

BETA . 2.49E+01 3.6E+00 4.0E+00 3.91 E+00 pCUg 100.00% RD3222

TC-99 -1.13E-02 3.9E-01 1.1E+00 3.70E-01 pCVg 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 1.00E+00 N/A 1.4E-01 6.05E-04 ug/g N/A RICHRC5058

Number of Results: 18

2e,;ls(jA qGoq (o
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SAMPLE32ESULTS

LAB NAME: ITAS-RICHLAND

LAB SAMPLE iD: 60113608

CLIENT ID: BOHOH7

SDG:

MATRIX:

DATE RECEiVED:

W0871

SOIL

1/10/96 10:30:00 AM

COUNTING TOTAL REPORT METHODISOTOPE RESULT ^ER

^d

ROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD NUMBER

U-234 5.98E-01 1.1E-01 1.4E-01 1.96E-02 pCi/g 82.500/6- RICHRC5030

U-235 1.87E-02 u 1.9E-02 2.0E-02 2.22E-02 pCf/g 82.50% RICHRC5030

U-238 626E-01 1.1E-01 1.5E-01 2.43E-02 pCI/g 82.50% RICHRC5030

CO-58. -6.21E-04 (.,L 1.2E-02 1.2E-02 1.95E-02 pCUg N/A RICHRC5017

CO-60. 3.86E-03 (,( 1.3E-02 1.3E-02 2.18E-02 pCUg N/A RICHRC5017

CS-137DA. 6.51E-03 (,( 1.2E-02 1.2E-02 1.96E-02 pCUg N/A RICHRC5017

EU-152. 2.62E-03 u 2.9E-02 2.9E-02 4.55E-02 pCi/g N/A RICHRC5017

EU-154. -3.31E-02 (,t 3.6E-02 3.6E-02 5.83E-02 pCi/g N/A RICHRC50'7

EU-155. 4.98E-02 U. 3.5E-02 3.5E-02 5.33E-02 pCUg N/A RICHRC5017

FE-59. 6.18E-04 U 3.1E-02 3.1E-02 5.05E-02 pCUg N/A RICHRC5017

K-40. 1.35E+01 5.1E-01 1.4E+00 N/A pCUg N/A RICHRC5017.,

RA-224DA. 5.46E-01 2.9E-02 6.2E-02 N/A pCI/g N/A RICHRC5017

RA-226DA. 4.08E-01 5.1E-02 6.5E-02 N/A pCilg N/A RICHRC5017

RA-2280A. 5.33E-01 9.0E-02 1.0E-01 N/A pCi/g N/A RICHRC5017

ALPHA 1.04E+01 4.6E+00 4.7E+00 421E+00 pCi/g 100.00% R03222

BETA 228E+01 3.5E+00 3.8E+00 3.79E+00 pCUg 100.00"/a RD3222

TC-99 2.18E-01 ^ 4.0E-01 1.2E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001

TOTAL-URANIUM 1.37E+00 N/A 1.9E-01 6.05E-04 ug/g N/A RICHRC5058

Number of Results: 18

016 -7fk 9603Z2
ilnrn.• n -
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^^uanterra

Quantena Incorporated
2800 George Washington LYav
Rrch/and, Washington 99352

509 375•3131 Telephone
509 375-5590 Fax

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

January 30, 1996

Attention: Joan Kessner

SAF Number
Date SDG Closed
Number of Samples
Sample Type
SDG Number
Data Deliverable

I. Introduction

CERT4'ICATE OF ANALYSIS

4_

JAN 1996
RECEIVED

Data
log In

B96-052
January 10, 1996
Eight (8)
Soil
W0871
Summary

On January 10, 1996, eight soil samples were received by the Quanterra Environmental
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the Bechtel
Hanford, Inc. (BHI) specific IDs:

BHI-00932
Rev. 0

OTESRL ID# Bffi ID# MATRIX DATE OF RECEIPT

60113601 BOHOHO SOIL 1/10/96
60113602 BOHOHI SOIL ,1/10/96
60113603 BOHOH2 SOIL 1/10/96
60113604 BOHOH3 SOIL 1/10/96
60113605 BOHOH4 SOIL 1/10/96
60113606 BOHOHS SOIL 1/10/96
60113607 BOHOH6 SOIL 1/10/96
60113608 BOHOH7 SOIL 1/10/96

018 F
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U. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were:

III. Quality Control

Alpha Spectroscopy
Uranium-234, -235, -238 by method RICHRC-5030
Gamma Spectroscopy
Gamma Scan by method RICHRC-5017
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method TTAS-RD-3222
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001
Total Uranium
Total Uranium by method RICHRC-5058

The analytical results for each analysis performed under SDG W0871 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results for all analyses
except alpha and beta, where quality control results are reported as pCi/sample.

IV. Comments

Alpha Spectroscopy

Uranium-234. -235. -238 by method RICHRC-5030
The LCS, batch blank, sample and sample duplicate (BOHOH3) results are within contractual
requirements.

019 n^ ; V
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Gamma Spectroscopy

Gamma Scan by method RICHRC-5017
The blank matrix is Ottawa Sand and natural products Ra-224DA, Ra-226DA, and U-238DLP
are detected and reported. Cd-109 was detected each of the samples. However, the result is
not reported because it is false positive detection caused by x-ray lines produced by energy
reflection from the detector shielding. The LCS, batch blank, sample and sample duplicate
(BOHOHO) results are within contractual requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOH0H0) results are within contractual
requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOHOHO) results are within contractual
requirements.

Liquid Scintillation Counting

Technetium-99 by method ITAS-IT-RS-0001
The matrix spike, LCS, batch blank, sample and sample duplicate (BOHOH7) results are within
contractual requirements.

Total Uranium

Total Uranium by method RICHRC-5058
The sample and its duplicate are outside the three sigma control limit (3.9 sigma achieved) due
to a possible soil inconsistency or matrix effect. Except as noted, the matrix spike, LCS,
batch blank, sample and sample duplicate (BOHOH3) results are within contractual
requirements.

B-98
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I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Suzanne Gaines ^i`

Project Manager -L

02i -vw Q(^0 3211-
^nnnn
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Bechtct Hanford, Inc. CIIAIN ttF CUSTODY/SAMPLEANALYSIS.RE()UO

Data Turnaround

X Priorily
Cullecsur Cuuyr:my Contact Telephune

Normal
D.wy Bowers D. B. E,uke 773•2461

Project Designation Sampling Lu:aion SAF No.

IgJ-H Soil ScreenNeriEcatiun (loading nmp/gcrns pile) 18I•11 Solar Busin B96-052

Icc Chest No. Fi.IJ Logbuuk No. Method of Shipment
Hand deliver

Shipped To 011iitc Prupe,sy No. Bill of Lading/Air 0.11 No.

Quantcrra -

Possible Sample Haards/Remsrks Prwenatirm
cool to coul to cool to coollo cool to

nune none 4C 4C 4C 4C 4C none none

TypeofCnnuincr
P!G P/G PIG P/G P/G P/G PIG P/G

No. of Containet(8 I 1 1 I 1 1 2 1

Special Handling and/or Storage Volume
120 n1L 130 mL 60 mL 60 mL 60 mL 60 mt 1 L 20 mL

-l /e IUa 160 /uo /00 /UU /w^^
^/SAMPLE ANALYSIS ^ ^ I

OVl0 0/ l35
TCLP
Me tals Cyanide Sul6dc ^

See Item
NI below1 02•N

tomtum
Hax

See lum
n below

AcOvisy

Scan

Sample No. Matrix• Date Sampled Time Sampled

X k N4 9, 0 1
; / 02 g- ^ I58 X X r ^9a -

03
0 0 3 Q^ - 3o k X x X N^ ^

D OrJ - X X S^ X X ^vG 3'S'

gelblor ^(a 5 /- -9 i ^ ^ X X X ^' ^ 77
. SPECIAL INSTRUCTIUNS s(nria'

CHAIN OF POSSESSION Sign/Prim Namcs 1lexevalem clr.m, must be extracted per SW1146 3060A with a holding time of 96 hours. s. s,;t
- W

C •Iinyuirhed DatelTime . Re •' c Y C^ Datell'ime 06JU fU 7ofa ^_
4_4

Sample analy>Is his nitrne, nitrite, and phosphate by EPA 3 00.0 arc being requested for q, a swse

Re •J 8 E,Qs2 Date iow c' W By • D+mlfiur i ^"r^'ati„n ""I.. The EQC Cautruetor ackrwwledgesthe holding tinws will not be nxl.
vi.f7ri^/C r c

w^ w.^n
o . wt

h.m II; Aniona - IC F, CI, SOa, 1'04, NU?, NOJ, pll ns
A
^^ saae

elinymxheJ By Dateffime RNeived By te/fume 11L - Ue.• I;r.ae
'

hem N?; Gro.. Alph+/neu,, U-234, • 275, -238, Tc99, Twal U. 6amma Spec:
-

T ^ 1 b.
wt - W.

RclinyniabeJ By Dnte/finte Received By . U:nelfiur. L' uw"t
V . Vqmuu,
x . sw..

LABURATORY RetuiveJ By Title Date/fiuw

SECTION • ^ ^

FINAL SAMPLE Disposal Method Dlrymscd By Date(1'inw

6M I DISPOSITION

w
tJ



Pageaof^
Beehtel Ilanfiud, Inc. CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround

X Pdorit
/.'ulluclnr Company Cuntacl Telephone

y

D.my Buwen D. B. Encke 373-3461 Normal

Projact Defiynation Sampling Locanion SAP No.
ItlJ-H Soil ScrcenlVedfication (Loading ramp/Berm pile) 1113-11 Solar Basin B96-052

Ice Chest No. Feld Logbook No. Method of Shipment
(rQ'^7 Handdcliver

Shipped To Offxile Property No. Bill o f Lading/Air Bill No.
Quanterfa

Ponible Sampla Haurda/Remul•a
Preurvaiun

cool to coul to cool to cool to cool to
none none 4C 4C 4C 4C 4C none none

Type of Container
P/G P/O P/O PIG P/O P!O P/O

No. of Container(s)
I I I 1 1 2 1

Special llandlinj and/orSton6e
Volume ^ro

120 mL 250 mL 60 mL 60 mL 60 mL 60 ma I L 20 mL

4Z /vo Oct
/SAMPLE ANALYSIS

V./V ^ I ^3 TCLP
•'Y

i

n

ee lum hromium ee Item ctivity
Meldf Cyanide S 1fWe ^$ XI below N02-N03 Hez 12 below Scan

Sample No. Matrix• Date Sampled Time Sampled

R Yy.^ O

^.
r̂y

^ n

)A a
S tt

^.-

!./p

CIIAIN OF POSSESS,ON • Sign/Print Names
SPECIAL INSTRUCTIONS aluri.•
Ilexavulem chram nml he oxlracted per SW-946 3060A with a holdin time of 96 houn .g f• s,o

elinynishcd B OateRime rvyj CLL Date?ime 0pa0

^

fE ^lNn.r

O^^-1- 1• 4 fJ ws ' 4 ^ _ 4y
Sam Ie vnul .u An nitrafe, nitrilc, and hos hme by 300.0 are bein rc unted forP P Y Y 9P Y a . sw.r .

i • B ^t,^^ Date ime
e

Rece' ed By utc/1'ime ;• InYrult.un unls . The ERC Conlnclor acklWwledYea Ihe holdinQ limea will na be out.
s`/.ui>ilc /rvr

s
o^ a^•r

// ^- y^-

„r
aWA^ Itan MI; Anioo. - IC F Cl 504 POi NO2 llNO3 -elinyuiahed By Dmefl'inw eeeived By Date/17nro

, ,, , • . p uc.+seea.us
". LIL• a,,, tav

Imm #2; Gruss Alpha/Bem• U-?34• -235, -278• Te-99• T.^1d U, Gamma Spee, wry .
U.

elinyui.hed By Dalelfime ReeeiveJ By D^delfime l• LIV^J
V . v.,w,:.

LA111/RATORY Receivcd By Titk Da1tR'ime
SECTION . C .^7".

1
^

PINAL SAh1PLE
^

Disposal Melh^>,1 Dispnsed By Dae?ime ^ 0I1IS00erTlAN
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WMC-SD-EN-SPP-001. Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

BHI-00932
Rev. 0

VALIDATION
LEVEL:

A B C D E

PROJECT: t$3 W SOtL. SCf2E qERIF- DATA PACKAGE: W0$ -^xES

VALIDATOR: `T. `^s(A LAB: U NTE=RA DATE : 9603 ZZ
CASE: SOG:

ANALYSES PERFORMED

^Grer
/{ph^^y

D Strmfiiml0 ^7^ehmtiunrl9 A
$^pe.eeov

q O^mm^
Sd^we^oeptr

)(Tuw uneJum ' o RMWir32 G 7dUvm G

sAMPLES TRix Bof4 f45 ^^^--

. 0 ^IL B . P L

Z

t^
(

1. Completeness . . .

.

. . . . . . . . . . . . . . . . . . . . . . . E3 N/A

TEchnical verification forms-present? . . . . . . . . . ... . es No N/A

Coa¢nents:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . .. . . )(8/A

Instrnments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes No

fA

Initial calibration acceptable? . . . . . . . . . . . . . . . Yes No

Standards NIST traceable? . . . . . . . . . . . ... . : . . . Yes No

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No

CoaQnents•
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3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . XN/A

Calibration checked within one week of sample analysis? . .. Yes No N A
Calibration check acceptable? . . . . . . . . . . . . . . . . Yes No N A
Calibration check standards NIST traceable? . . . . . . . . . Yes No A ^-
Calibration check standards expired? . . . . . . . . . . . . Yes No N A

Comments•

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A
Method blank results acceptable? . . . . . . .NPT£Q . . . es No N/A
Analytes detected in method blank? . . . . . .fV:M-. Q . . . Yes No N/A
Field blank(s) analyzed? . . . . . . . . . . . . . . . . Yes No N/A
Field blank results acceptable? . . . . . . . . . . . . . . . Yes No N A
Analytes detected in field biank(s)? . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Matrix spike analyzed? . . . . 1,57'fi:4D . . . . . . . . . Yes No N/A
Spike recoveries acceptable? . . . . . . . . . . . : . . . es No N/A
.Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N/A

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

026
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b. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Ye No N/A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No N A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes oI N/-A

Comments•

7. Chemical Recovery .. . . . . . . . . . . . . . . . . . . . . . . . D N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . Yes No N/A

Chemical carrier traceable? . . . . . . . . . . . . . . . Yes No N A

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes No J^

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No

Coaments:

8. Dupl i cates . . . . . . . . . . . . . . . . . . : . . . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD VaIues Acceptnble? . . . . . . . . . . . . . . . . . . Yes ' No N/A.

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments•

f}27
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9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . p N/A

Field duplicate sample(s) analyzed? ..PM 1-J. .. . Yes No N/A

Field duplicate RPD values acceptable? . . . . . . . . . . . Yes No N

Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes No

Field split RPD values acceptable? . . . . . . . . . . . . . Yes No

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes No N

Performance audit sample results acceptable? . . . . . . ._ .^CCs No

10. Holding Times

Are sample holding times acceptable? ..,...... .Yes No N/A

Co=ents

Tcll9 19
1-2^^1G I-2y-GL

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . q N/A

Results reported for all required sample analyses? .... Yes No N/A

Results supported in raw data? . . . . . . . . . . . . . . . Yes No N/A

Results Acceptable? . . . . . . . . . . . . . . . . . . . . . Yes . No N/A
^

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes N A 964322

1lDA's meet required detection limits? . . . . . . . . . . es No N/A

Transcription/calculation errors? . . . . . . . . . . . . . . es No N/A

Comments•

t??.8
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FIELD MEASUREMENT RESULTS AND DOCUMENTATION
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APPENDIX C

FIELD MEASUREMENT RESULTS AND DOCUMENTATION

This appendix contains daily field analysis data summaries. One spreadsheet page of data was
generated in the field for each day that field analyses were performed. Calibration and quality
control sample results are included in the spreadsheets.

Fluoride concentrations in soil are listed in the columns labeled "Csoil". The "Date" column in
the spreadsheets indicates the day of analysis, not necessarily the same as the sample collection
date. Field sample numbers are coded to indicate the day of sample collection. (The first
number, 6, stands for 1996. The alphabetic letter stands for the month, "B" for February, "C" for
March. The next two digits indicate the day of collection. Sample locations reference the same
sample grid used for samples described in the body of this report. Corresponding Hanford
Environmental Information System (HEIS) samples are not always shown in the notes. Sample
depths were not recorded for samples 6B2301 through 6B2320 and 6132621 through 6132639.

. .f^.^': : t--•,..a ». .,^y,,, .:j

Nitrate was analyzed in additiorl.to fluoride on PVi11 an$^I9rch 13, 1996. The concentration
of nitrate is given in the respecti'"4Jci^^nitrate nitrogen is given in the "N03-N"
oolumns.

The following informational samples were assigned field identification numbers but are not
represented in the daily field analysis summaries. These samples were among those sent to the
Environmental Analytical Laboratory for additional analyses.

Field ID Collection Date North East Depth

6B2201 960222 120 20 3

6B2202 960222 40. 40 3

6B2203 960222 70 90 3

6B2204 960222 115 140 3

6B2205 960222 30 190 3

6B2206 960222 70 190 3
6C0401 960304 113 189 2

6C0402 960304 120 200 2

6C0403 960304 120 170 2

6B0801 960308 Orchard

6B0802 960308 Orchard

6B0803 960308 Orchard
6B0804 960308 Orchard
6B0805 960308 Orchard

6B0806 960308 Orchard
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Field Screening for Soluble Fluoride In Soll
February 13, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoll
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes

-------- ---- ----- ------ -------------------

Tuesday 2/13/96 Cal Check Prior to samples
CAL STD 1 ppm (2/9) 960213 11.15 0.0 0.0 0 86.2 1.0 0.0 RBK
CAL STD 10 ppm (2/9) 960213 11.18 0.0 0.0 0 31.6 9.5 0.0 RBK
CAL STD 100 ppm (2/9) 960213 11.21 0.0 0.0 ll -26.5 100.7 0.0 RBK
CAL STD 15 ppm (2/9) 960213 11.24 0.0 0.0 0 21.6 14.2 0.0 RBK

1 681201 113 189 2 960213 13.42 10.1. 9.7 25 125.7 0.2 0.5 RBK BOH6T4
2 681202 50 160 2 960213 13.43 10.2 9.8 25 108.0 0.4 1.0 RBK BOH6T6
3 681203 40 120 2 960213 13.43 10.0 9.4 25 85.8 1.0 2.6 RBK 8011618

n 4 601204 20 30 2 960213 14.32 10.0 9.3 25 102.8 0.5 1.3 RBK BOH6VO
5 6B1205 70 60 2 960213 14.32 10.2 9.9 25 115.2 0.3 0.8 RBK BOH6V1
6 681206 120 60 2 960213 13.55 10.1 9.7 25 132.2 0.2 0.4 RBK BOH6V2
7 601207 90 110 2 960213 13.55 10.0 9.4 25 93.4 0.8 1.9 RBK 80116V3
8 661208 60 110 2 960213 13.56 9.9 8.7 25 89.4 0.9 2.3 RBK 60H6V4
9 601209 20 120 2 960213 14.06 10.0 9.4 25 86.9 1.0 2.5 RBK BOH6V5
10 661210 20 150 2 960213 14.06 10.0 9.3 25 64.5 2.5 6.2 RBK 80H6V6
11 681211 120 180 2 960213 14.31 10.1 9.5 25 119.9 0.3 0.6 RBK 80H6V7

Quality Control Samples
11sd (BOH6V7) 120 180 2 960213 15.47 10.0 9.5 25 41.1 6.4 16.1 RBK 11sd - spike (15ppm) & dried soil
10dw (BOH6V6) 20 150 2 960213 15.48 10.0 10.0 25 65.6 2.4 5.9 RBK 10dw - duplicate sample using "weY"soil
10dd (BOH6V6) 20 150 2 960213 15.48 10.1 9.4 25 64.4 2.5 6.2 RBK 10dd - duplicate sample using dried soil
10sd (BOH6V6) 20 150 2 960213 15.49 10.0 9.3 25 23.3 13.3 33.2 RBK 10sd - spike (15ppm) & dried soil

Cal Check after samples
CAL STD 1 ppm (2/13) 960213 16.02 0.0 0.0 0 86.8 1.0 0.0 RBK
CAL STD 10 ppm (2/9) 960213 16.03 0.0 0.0 0 31.3 9.6 0.0 RBK
CAL STD 100 ppm (2/9) 960213 16.04 0.0 0.0 0 -26.1 99.0 0.0 RBK
CAL STD 15 ppm (2/9) 960213 16.03 0.0 0.0 0 22.0 14.0 0.0 RBK

1B3HFLDV.XLS, 6813RK Page 1 of 1

x1 CC
rn

0 0
0
^
w



Field Screening for Soluble Fluoride In Soil
February 14,1996
R B Kerkow

n
G,

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoil
Sample N

-------- ---- -

E

---

D

--

yymmdd

-

hh.mm (g)

-

(g)

----

(ml)

-=-

(mV)

-----

(ppm)
- ----

(mg/Kg)
------

NLYS
-----

Notes
---------

Wednesday 2/14/96
- - ---- ----- ---

Cal Check Prior to samples
- ---- ------ ----- -----------------------------

CAL STD 1 ppm (2/13) 960214 7.51 0.0 0.0 0 86.6 1.0 0.0 RBK
CAL STD 10 ppm (219) 960214 7.52 0.0 0.0 0 31.0 9.7 0.0 RBK
CAL STD 15 ppm (2/9) 960214 7.53 0.0 0.0 0 21.6 14.2 0.0 RBK
CAL STD 100 ppm (2/9) 960214 7.53 0.0 0.0 0 -25.6 97.0 0.0 RBK

Samples 2/12/96
1 681201 113 189 2 960214 8.25 10.1 9.7 25 112.9 0.3 0.9 RBK BOH6T4
2 681202 50 160 2 960214 8.25 10.2 9.8 25 95.5 0.7 1.7 RBK 80H6T6
3 681203 40 120 2 960214 8.26 10.0 9.4 25 77.3 1.5 3.7 RBK 60H618
4 661204 20 30 2 960214 8.26 10.0 9.3 25 93.8 0.8 1.9 RBK 80116V0
5 681205 70 60 2 960214 8.27 10.2 9.9 25 107.7 0.4 1.0 RBK 60H6V1
6 681206 120 60 2 960214 8.27 10.1 9.7 25 125.0 0.2 0.5 RBK 60H6V2
7 6B1207 90 110 2 960214 8.28 10.0 9.4 25 86.2 1.0 2.6 RBK BOH6V3
8 681208 60 110 2 960214 8.28 9.9 8.7 25 81.5 1.2 3.1 RBK BOH6V4
9 661209 20 120 2 960214 8.29 10.0 9.4 25 75.9 1.6 3.9 RBK BOH6V5
10 681210 20 150 2 960214 8.29 10:0 9.3 25 54.5 3.7 9.3 RBK 60H6V6
11 661211 120 180 2 960214 8.29 10.1 9.5 25 115.0 0.3 0.8 RBK 60H6V7

Quality Control Samples
10dw (B0H6V6) 20 150 2 960214 8.43 10.0 10.0 25 56.7 3.4 8.5 RBK 10dw - duplicate sample using "wet" soil
tOdd (BOH6V6) 20 150 2 960214 8.44 10.1 9.4 25 52.9 4.0 9.9 RBK 110dd - duplicate sample using dried soil
10sd (BQH6V6) 20 150 2 960214 8.45 10.0 9.3 25 21.5 14.3 N/A RBK tOsd - spike (15ppm) & dried soil
11sd (BOH6V7) 120 180 2 960214 8.46 10.0 9.5 25 37.4 7.5 N/A RBK 11sd - spike (15ppm) & dried soil

Wednesday 2/14196 Cal Check Prior to samples
CAL STD I ppm (2/13) 960214 11.05 0.0 0.0 0 82.0 1.2 0.0 RBK
CAL STD 10 ppm (2/9) 960214 11.07 0.0 0.0 0 30.0 10.1 0.0 RBK
CAL STD 15 ppm (2/9) 960214 11.08 0.0 0.0 0 21.2 14.5 0.0 RBK
CAL STD 100 ppm (2/14) 960214 11.09 0.0 0.0 0 -25.5 96.6 0.0 RBK
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Field Screening for Soluble Fluoride in Soil
February 14, 1996
R B Kerkow

GRID Date Time
Sample N E D yymmdd hh.mm

-------- ---- ---- --- ------
Field screening samples collected 2/14/96

1 6B1401 10 130 2 960214 13.35
2 6B1402 30 130 2 960214 13.36
3 6B1403 50 130 2 960214 13.36
4 681404 70 130 2 960214 13.37
5 681405 90 130 2 960214 13.38
6 681406 0 140 2 960214 13.38
7 681407 20 140 2 960214 13.39
8 681408 40 140 2 960214 13.39
9 681409 60 140 2 960214 13.40
10 6B1410 80 140 2 960214 13.41
11 661411 100 140 2 960214 13.41
12 661412 10 150 2 960214 13.42

Cal Check after samples
CAtf. STD 1 ppm (2/13) 960214 14.01
CAL STD 10 ppm (219) 960214 14.02
CAL STD 15 ppm (2/9) 960214 14.04

STD 100 ppm (2/14) 960214 14.03

Samples collected 2/14/96 (second round)
13 661413 0 120 2 960214 15.05
14 661414 60 120 2 960214 15.05
15 661415 80 120 2 960214 15.06
16 681416 100 110 2 960214 15.06
17 6B1417 70 110 2''960214 15.07
18 681418 50 110 2 960214 15.07
19 661419 30 140 2 960214 15.08
20 661420 10 140 2 960214 15.08
21 681421 20 140 2 .960214 15.09
22 661422 40 140 2 960214 15.09
23 6131423 60 140 2 960214 15.09
24 661424 80 150 2 960214 15.10

183HFLDV.XLS,6B14RK

Ww

(g)

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

0.0
0.0
0.0
0.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

Wd

(9)

9.4
8.7
9.6
9.1
9.1
9.6
8.6
9.6
9.7
8.9
9.3
9.6

0.0
0.0
0.0
0.0

8.7
8.4
8.8
8.9
8.9
9.0
9.2
9.0
9.3
9.3
9.3
9.4

ISE constants
a = -56.6
b = 86.86

Vw ISE Cext Csoil
( ml) (mV) (ppm) (mg/Kg) NLYS Notes
--- ----- ----- ------ ----` --------------- ----- ----- ------ ----- ------------

25 57.8 3.3 8.2 RBK 1
25 81.9 1.2 3.1 RBK 2
25 68.5 2.1 5.3 RBK 3
25 64.8 2.5 6.1 RBK 4
25 33.0 8.9 22.4 RBK 5
25 112.0 0.4 0.9 RBK 6
25 62.3 2.7 6.8 RBK 7
25 73.9 1.7 4.2 RBK 8
25 70.7 1.9 4.8 RBK 9
25 41.1 6.4 16.1 RBK 10
25 94.3 0.7 1.8 RBK 11
25 70.7 1.9 4.8 RBK 12

0 86.6 1.0 0.0 RBK
0 30.7 9.8 0.0 RBK
0 21.5 14.3 0.0 RBK
0 -25.7 97.4 0.0 RBK

25 44.3 5.6 14.1 RBK 13
25 75.0 1.6 4.1 RBK 14
25 65.9 2.3 5.9 RBK 15
25 92.6 0.8 2.0 RBK 16
25 84.7 1.1 2.7 RBK 17
25 112.0 0.4 0.9 RBK 18
25 92.4 0.8 2.0 RBK 19
25 73.2 1.7 4.4 RBK 20
25 87.7 1.0 2.4 RBK 21
25 66.1 2.3 5.8 RBK 22
25 103.9 0.5 1.2 RBK 23
25 99.8 0.6 1.5 RBK 24
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Field Screening for Soluble Fluoride In Soil
February 14, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoil
Sample N E

------ -__ ____ _ __
D

___
yymmdd
______

hh.mm
_____

.(g)
____

(g)
____

(ml)
____

(mV)
_____

(ppm)
__

(mg/Kg) NLYS Notes
____

25 6B1425 55 205 2 960214 15.10 10.0 9.6 25 22.0
___
14.0

______
35.0

_____
RBK

_____________•-----------------•
25

Cal Check after samples
CAL STD I ppm (2/13j 960214 15.15 0.0 0.0 0 86.6 1.0 0.0 RBK
CAL STD 10 ppm (2/9) 960214 15.15 0.0 0.0 0 30.7 9.8 0.0 RBK
CAL STD 15 ppm (2/9) 960214 15.15 0.0 0.0 0 21.5 14.3 0.0 RBK
CAL STD 100 ppm (2/14) 960214 15.16 0.0 0.0 0 -25.7 97.4 0.0 RBK

QC samples 2/14/96

11dw 661426 100 140 2 960214 16.02 10.0 10.0 25 100.4 0.6 1.4 RBK 26 duplicate of 6B1411
5dw 661427 90 130 2 960214 16.04 10.0 10.0 25 36.5 7.8 19.4 RBK 27 duplicate of 661405

Cal Check after samples
CAL STD 1 ppm (2/13) 960214 16.15 0.0 0.0 0 86.5 1.0 0.0 RBK
CAL STD 10 ppm (2/9) 960214 16.15 0.0 0.0 0 30.8 9.8 0.0 RBK
CAL STD 15 ppm (2/9) 960214 16.16 0.0 0.0 0 21.7 14.2 0.0 RBK
CAL STD 100 ppm (2/14) "960214 16.16 0.0 0.0 0 -25.9 98.2 0.0 RBK
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Field Screening for Soluble Fluoride in Soil
February 15, 1996
R B Kerkow

ISE constants
a = -58.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoll
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes

xxxzxx=x azcc ze=x zxx _xxcz a____ z_x oxzv zxxx xzzzx ___^a xzzzxx axaaa xazoaxxxxxaaea=zxxx

Thursday 2/15/96 Cal Check Prior to samples
CAL STD 1 ppm (2/15) 960215 11.02 0.0 0.0 0 86.0 1.0 0.0 RBK
CAL STD 10 ppm (2/15) 960215 11.03 0.0 0.0 0 30.5 9.9 0.0 RBK
CAL STD 15 ppm (2/15) 960215 11.04 0.0 0.0 0 20.7 14.8 0.0 RBK
CAL STD 100 ppm (2/15) 960215 11.04 0.0 0.0 0 -25.6 97.0 0.0 RBK

Field screening samples collected 2/15/96

1 6B1501 30 150 2 960215 12.15 10.0 9.9 25 57.7 3.3 8.2 RBK 1
2 661502 50 150 2 960215 12.18 10.0 9.9 25 51.4 4.2 10.6 RBK 2
3 6B1503 70 150 2 960215 12.19 10.0 9.0 25 52.6 4.0 10.1 RBK 3
4 6B1504 90 150 2 960215 12.20 10.0 9.6 25 50.4 4.4 11.0 RBK 4
5 661505 100 160 2 960215 12.22 10.0 9.6 25 117.6 0.3 0.7 RBK 5
6 6B1506 80 160 2 960215 12.23 10.0 8.8 25 84.7 1.1 2.7 RBK 6
7 6B1507 60 160 2 960215 12.25 10.0 8.7 25 90.4 0.9 2.2 RBK 7
8 661508 40 160 2 960215 12.27 10.0 8.9 25 67.8 2.2 5.4 RBK 8
9 661509 20 160 2 960215 12.29 10.0 9.5 25 35.1 8.2 20.5 RBK 9

10 661510 0 160 2 960215 13.41 10.0 as 25 50.7 4.4 10.9 RBK 10
11 6B1511 10 170 2 960215 13.41 10.0 8.7 25 37.4 7.5 18.7 RBK 11
12 681512 30 170 2 960215 13.42 10.0 8.7 25 34.8 8.3 20.8 RBK 12

13 6131513 50 170 2 960215 13.12 10.0 8.6 25 57.1 3.4 8.4 RBK 13
14 681514 70 170 2 960215 13.13 10.0 9.1 25 96.0 0.7 1.7 RBK 14
15 661515 90 470 2 960215 13.14 10.0 9.9 25 60.0 . 3.0 7.5 RBK 15
16 6B1516 100 180 2 960215 13.15 10.0 9.3 25 110.5 0.4 1.0 RBK 16
17 6131517 80 180 2 960215 13.15 10.0 9.1 25 61.1 2.9 7.1 RBK 17
18 661518 60 180 2 960215 13.16 10.0 9.4 25 64.6 2.5 6.2 RBK 18
19 681519 40 180 2 960215 13.16 10.0 8.8 25 17.0 17.2 42.9 RBK 19
20 681520 20 180 2 960215 13.17 .10.0 9.9 25 26.3 11.7 29.4 RBK 20
21 6B1521 0 180 2 960215 13.17 10.0 9.7 25 90.0 0.9 2.2 RBK 21
22 6B1522 10 190 2 960215 13.18 10.0 8.9 25 37.2 7.5 18.9 RBK 22
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Field Screening for Soluble Fluoride in Soil
February 15, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoil
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes

-------- ---- ---- --- ------ ----- ---- ---- ---- ----- ----- ------ ----- -----------'
23 681523 30 190 2 960215 13.18 10.0 8.3 25 48.5 4.8 11.9 RBK 23
24 681524 50 190 2 960215 13.19 10.0 8.9 25 30.7 9.8 24.6 RBK 24
00 681500 60 200 2 960215 13.25 10.0 8.9 25 26.1 11.8 29.6 RBK 25

Cal Check after samples
CAL STD 1 ppm (2/15) 960215 13.39 0.0 0.0 0 86.5 1.0 0.0 JDF
CAL STD 10 ppm (2/15) 960215 13.40 0.0 0.0 0 31.3 9.6 0.0 JDF
CAL STD 15 ppm ( 2/15) 960215 13.43 0.0 0.0 0 21.3 14.4 0.0 JDF

o CAL STD 100 ppm (2/15) 960215 13.45 0.0 0.0 0 -25.7 97.4 0.0 JDF

QC samples 2/15/96

04dw 681525 90 150 2 960215 14.42 10.0 10.0 25 50.4 4.4 11.0 RBK
06dw 6B1526 80 160 2 960215 14.43 10.0 10.0 25 81.9 1.2 3.1 RBK
19dw 6B1527 40 180 2 960215 14.45 10.0 10.0 25 9.4 23.4 58.4 RBK

Cal Check after samples
CAL STD I ppm (2/15) 960215 15.16 0.0 0.0 0 87.9 1.0 0.0 RBK
CAL STD 10 ppm (2/15); 960215 15.17 0.0 0.0 0 32.3 9.2 0.0 RBK
CAL STD 15 ppm (2/15) 960215 15.18 0.0 0.0 0 22.0 14.0 0.0 RBK
CAL STD 100 ppm (2/15) 960215 15.19 0.0 0.0 0 -24.2 91.7 0.0 RBK

183HFLDV.XLS, 6B15RK Page 2 of 2
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Field Screening for Soluble Fluoride In Soil
February 16, 1996
J D Fancher

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoil
Sample N

-------- ---- --------- ---- -
E
--- ---- -

D
------

yymmdd hh.mm
------ ----------- -----

(g)
--------

(g)
--------

(ml)
--------

(mV)
----------

(ppm)
----------

(mg/Kg)
------------

NLYS
----------

Notes
------------------------

Friday 2/16/96 Cal Check Prior to samples
CAL STD 1 ppm (2/16) 960216 13.58 0.0 0.0 0 89.0 0.9 0.0 JDF
CAL STD 10 ppm (2/16) 960216 14 0.0 0.0 0 32.0 9.3 0.0 JDF
CAL STD 15 ppm (2/16) 960216 14.03 0.0 0.0 0 21.8 14.1 0.0 JDF
CAL STD 100 ppm (2/16) 960216 14.05 0.0 0.0 0 -26.3 99.8 0.0 JDF

n Field screening samples collected 2/16/96_

1 6B1601 80 40 3 960216 14.17 10.0 9.7 25 110.7 0.4 0.9 RBK 1
2 6B1602 120 20 3 960216 14.21 10.0 9.4. 25 121.3 0.2 0.6 RBK 2
3 661603 60 10 3 960216 14.25 10.0 9.3 25 105.8 0.5 1.2 RBK 3
4 6B1604 30 80 3 960216 14.28 10.0 9.0 25 81.8 1.2 3.1 RBK 4
5 6B1605 30 190 3 960216 14.30 10.0 8.6 25 35.1 8.2 20.5 RBK 5
6 6B1606 40 40 3 960216 14.32 10.0 9.6 25 98.4 0.6 1.6 RBK 6

Cal Check after samples
CAL STD 1 ppm (2/16) 960216 14.35 0.0 0.0 0 89.4 0.9 0.0 RBK
CAL STD 10 ppm (2/16) 960216 14.39 0.0 0.0 0 32.0 9.3 0.0 RBK
CAL STD 15 ppm (2/16) 960216 14.45 0.0 0.0 0 21.9 14.1 0.0 RBK
CAL STD 100 ppm (2116) 960216 14.47 0.0 0.0 0 -26.0 98.6 0.0 RBK
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Field Screening for Soluble Fluoride in Soil

February 20, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ww Wd Vw ISE Cext Csoil

Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes

Monday 2/20/96

Cal Check before samples
CAL STD I ppm (2120) 960220 11.20 0.0 0.0 0 87.0 1.0 0.0 RBK

CAL STD 10 ppm (2/20) 960220 11.22 0.0 0.0 0 30.5 9.9 0.0 RBK

CAL STD 15 ppm (2/20) 960220 11.25 0.0 0.0 0 20.7 14.8 0.0 RBK

CAL STD 100 ppm (2/20) 960220 11.26 0.0 0.0 0 -26.6 101.1 0.0 RBK

I 6B1511 10 170 2 960220 11.40 10.0 10.0 25 35.1 8.2 20.5 RBK I

2 681512 30 170 2 960220 11.42 10.0 10.0 25 14.7 18.8 47.1 RBK 2

3 6B1519 40 180 2 960220 11.43 10.0 10.0 25 0.8 33.2 82.9 RBK . 3

4 681520 20 180 2 960220 11.44 10.0 10.0 25 7.1 25.7 64.1 RBK 4

5 681522 10 190 2 960220 11.44 10.0 10.0 25 36.0 7.9 19.8 RBK 5

6 6B1523 30 190 2 960220 11.45 10.0 10.0 25 50.3 4.4 11.1 RBK 6

7 6B1524 50 190 2 960220 11.45 10.0 10.0 25 24.4 12.7 31.7 RBK 7

9 6B1425 55 205 2 960220 11.47 10.0 10.0 25 22.5 13.7 34.3 RBK 9

8 6B1519x 40 180 2 960220 11.55 25.0 25.0 25 -18.9 73.9 73.9 RBK 8

,

Cal Check after samples

CAL STD 1 ppm (2/20) 960220 12.05 0.0 0.0 0 87.9 1.0 0.0 RBK

CAL STD 10 ppm (2/20) 960220 12.07 0.0 0.0 0 31.0 9.7 0.0 RBK

CAL STD 15 ppm (2/20) 960220 12.07 0.0 0.0 0 21.3 14.4 0.0 RBK

CAL STD 100 ppm (2/20) 960220 12.08 0.0 0.0 0 -26.2 99.4 0.0 RBK
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Field Screening for Soluble Fluoride In Soil
February 25, 1996
R B Kerkow

^
w

ISE constants
a = -56.6
b = 86.86

GRID Date Time Ws Vw ISE Cext Csoil N03

Sample N E yymmdd hh.mm (g) (ml) (mV) (ppm) (mg/Kg) NLYS PPM Notes

---- ----------------- -
Std 1 ppm

--- ---- ------
960225

-----
14.40

----
0

----
25

-----
88.1

-----
1.0

------ -----
RBK

-------

Std 10 ppm 960225 14.41 0 25 31.2 9.6 RBK

Std 100 ppm 960225 14.42 0 25 -26.2 99.4 RBK

Std 15 ppm 960225 14.42 0 25 21.1 14.5
. . ...

RBK
---------- -°---------------- ................................

------°--°--- --
682301

------ -
40

-------
130

-----------
960225

-°------
15.36

--------
10.4

--°----
25

----------
46.3

----------
5.2

... . .

12.5 RBK 400

6B2302 80 160 960225 15.37 10.6 25 122.0 0.2 0.6 RBK 4000-10000

6B2303 120 170 960225 15.38 10.2 25 118.5 0.3 0.7 RBK 0-400

682304 70 190 960225 15.40 10.7 25 72.9 1.8 4.1 RBK 4000
682307 120 190 960225 16.12 10.1 25 126.1 0.2 0.5 RBK 0

682308 113 189 960225 16.15 10.2 25 121.7 0.2 0.6 RBK 0

682313 80 200 960225 16.04 11.2 25 81.8 1.2 2.7 RBK 4000-10000

6B2305 90 190 960225 16.10 10.2 25 89.5 0.9 2.2 RBK 10000
6B2306 110 190 960225 15.50 10.4 25 109.8 0.4 0.9 RBK 0

682309 0 200 960225 15.52 10.4 25 104.0 0.5 1.2 RBK 400

6B2310 20 200 960225 15.55 10.1 25 43.1 5.9 14.7 RBK . 2000
682311 40 200 960225 15.56 10.1 25 52.6 4.0 10.0 RBK 2000-4000

6B2312 60 200 960225 15.57 10.1 25 120.1 0.3 0.6 RBK 4000

6B2314 100 200 960225 15.58 10.2 25 92.1 0.8 2.0 RBK 0
6B2315 10 210 960225 16.06 11.2 25 47.2 5.0 11.2 RBK 1000-2000
682318 30 210 960225 16.08 10.2 25 83.8 1.1 2.8 RBK 400

6B2317 50 210 960225 16.16 10.3 25 17.2 17.0 41.3 RBK 2000-4000

6132318 70 210 9§0225 16.21 10.3 25 12.5 20.6 50.0 RBK 2000
6B2319 90 210 960225 16.06 11.2 25 107.4 0.4 1.0 RBK 2000-4000
682320 110 210 960225 16.28 10.2 25 112.1 0.4 0.9 RBK

----------
0

-------------------- .... --..... ` ----------°----°----- --
Std 1 ppm

----- --°---- -----------
960225

----------
16.36

--------
0

--------
25

----------
88.5

....... --
0.9

------°---
RBK

Std 10 ppm 960225 16.38 0 25 31.7 9.4 RBK

Std 100 ppm 960225 16.40 0 25 -26 98.6 RBK

Std 15 ppm 960225 16.41 0 25 21.6 14.2 RBK
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Field Screening for Soluble Fluoride in Soil

February 26, 1996
R B Kerkow

ISP constants
a= -56.6
b = 86.86

0
.

41

1
2
3
4
5
6
7
8
9
10
11

21
22
23
24
25
26
27
28
29

GRID Date Ws Vw ISE Cext Csoil Time

Sample N E D
----

yymmdd
------

(g)
-=--

(ml)
----

(mV)
-----

(ppm)
-----

(mg/Kg)
------

hh.mm
------

NLYST
-----

--- ------- Notes-----

---^--- -
Std I ppm

--- ----
960226 0 25 87.1 1.0 9.27 RBK

Std 10 ppm 960226 0 25 30.6 9.9 9.29 RBK

Std 15 ppm 960226 0 25 20.5 14.9 9.31 RBK

Std 100 ppm 960226 0 25
--

-26.3
---------

99.8
--------- ----------

9.33
---------

RBK
--------- --- - -------------------- --

6B2601
------ -
120

-------
20

------
3

---------
960226

-------
10.2

-----
25 118.3 0.3 0.7 15.25 RBK I BOH6X4

6132602 40 10 3 960226 10.3 25 119.1 0.3 0.7 15.28 RBK 2 BOH6X5

6B2603 40 30 3 960226 10.1 25 130.5 0.2 0.4 15.31 RBK 3 BOH6X6

6B2604 40 130 3 960226 10.1 25 30.9 9.7 24.1 15.33 RBK 4 BOH6X7

6B2605 80 160 3 960226 10.0 25 162.0 0.0 0.1 15.35 RBK 5 BOH6X8

6B2606 70 190 3 960226 10.2 25 97.2 0.7 1.6 15.38 RBK 6 BOH6X9

6132607 80 200 3 960226 10.1 25 97.8 0.6 1.6 15.42 RBK 7 60H6Y1

6132608 90 220 3 960226 10.2 25 89.1 0.9 2.2 15.44 RBK 8 BOH6Y2

6B2609 113 189 3 960226 10.1 25 122.2 0.2 0.6 15.45 RBK 9 BOH6Y3

6B2610 120 190 3 960226 10.1 25 128.7 0:2 0.5 15.46 RBK 10 BOH6Y5

682611 120 170 3 960226 10.3 25 126.3

- --------

0.2
---------

0.5

----------

15.48

----------

RBK

----------

11

---

B0H6Z2

---------------------------------------------- -
6B2621

------- -
10

-------
140

-------- ----------
960226

----- --
10.9

--------
25 101.8 0.5 1.2 13.09 RBK 21

6B2622 0 130 960226 10.1 25 135.0 0.1 0.3 13.11 RBK 22

6B2623 30 140 960226 12.5 25 50.1 4.5 8.9 13.13 RBK 23

6B2624 20 130 960226 10.1 25 52.6 4.0 10.0 13.15 RBK 24

6B2625 50 140 960226 10.1 25 69.9 2.0 4.9 13.17 RBK 25

6B2626 60 130 960226 10.1 25 84.7 1.1 2.7 13.18 RBK 26

6B2627 70 140 960226 10.1 25 71.6 1.9 4.6 13.20 RBK 27

6B2628 10 120 960226 10.7 25 73.8 1.7 4.0 13.23 RBK 28

6B2629 0 110 960226 10.2 25 139.0 0.1 0.3 13.25 RBK 29
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Field Screening for Soluble Fluoride in Soil
February 26, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

30
31
32
33
34
35
36
37
38
39
41
42

GRID Date Ws Vw ISE Cext Csoil Time
Sample N E D yymmdd (g) (ml) (mV)

-
(ppm)
-----

(mg/Kg)
------

hh.mm
------

NLYST
-----

Notes
--^----- -

6B2630
--- -
30

---
120

---- ------
960226

----
10.1

----
25

----
77.1 1.5 3.7 13.26 RBK 30

6B2631 20 110 960226 10.4 25 106.7 0.4 1.1 13.28 RBK 31

6B2632 50 120 960226 10.2 25 73.8 1.7 4.2 13.30 RBK 32

6B2633 40 110 960226 10.2 25 125.4 0.2 0.5 13.33 RBK 33

6B2634 70 120 960226 10.1 25 45.5 5.4 13.3 13.35 RBK 34

662635 60 110 960226 10.9 25 118.6 0.3 0.6 13.38 RBK 35
6B2636 20 90 960226 11.9 25 79.8 1.3 2.8 13.42 RBK 36

6B2637 10 100 960226 10.2 25 134.2 0.1 0.4 14.01 RBK 37
6B2638 0 90 960226 10.0 25 127.5 0.2 0.5 14.08 RBK 38
6B2639 30 100 960226 10.2 25 99.6 0.6 1.5 14.11 RBK 39

6B2641 20 200 8 960226 10.1 25 82.7 1.2 2.9 15.52 RBK 41

6B2642 10 220 8 960226 10.3 25 160.0 0.1 0.1 15.54 RBK 42

--------------- --
Std 1 ppm

------ - ---------------- -----------
960226

--------
0

--------
25

----------
88.6

----------
0.9

----------- ---------
16.04

----------
RBK

--- -------------------------- -----

Std 10 ppm 960225 0 25 32.9 9.0 16.06 RBK
Std 15 ppm 960225 0 25 22.7 13.6 16.07 RBK
Std 100 ppm 960225 0 25 -25.4 96.2 16.08 RBK

a

183HFLDV.XLS,6B26RK Page 2 of 2
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Field Screening for Soluble Fluoride in Soil
February 27, 1996
J D Fancher

ISE constants
a = -56.6
b = 86.86

GRID Date Ws Vw ISE Cext Csoil Time

Sample N E D yymmdd
--

(g)
----

(ml)
--

(mV) (ppm)
-----

(mg/Kg)
------ -

hh.mm
-------

NLYS

-------- -
Std I ppm

--- ---- ---- ----
960227 0

--
25

-----
83.6 1.1 8.06 JDF

Std 10 ppm 960227 0 25 29.3 10.4 8.11 JDF

Std 15 ppm 960227 0 25 19.4 15.6 8.14 JDF

Std 100 ppm 960227 0
-

25
--------

-27.0
----------

102.7
---------- ----------- -

8.17
--------------

JDF
------------

1
--------------- --
6B2701

------ --
20

------
200

-------
8

---------
960227

-------
10.1 25 127.5 0.2 0.5 8.27 JDF

2 6B2702 20 220 8 960227 10.0 25 96.8 0.7 1.7 8.27 JDF

3 6B2703 30 200 8 960227 10.0 25 39.6 6.8 17.1 9.00 JDF

4 682704 30 220 8 960227 10.2 25 40.8 6.5 16.0 9.00 JDF

5 6132705 50 220 8 960227 10.7 25 25.3 12.2 28.6 10.30 JDF

6 6B2706 50 200 8 960227 10.0 25 45.0 5.5 13.7 10.30 JDF

7 6B2707 70 220 8 960227 10.2 25 51.3 4.2 10.4 10.30 JDF

8 6132708 70 200 8 960227 10.0 25 84.9 1.1 2.7 10.30 JDF

9 6B2709 10 190 8 960227 10.1 25 40.6 6.6 16.3 11.30 JDF

10 6B2710 10 175 8 960227 10.2 25 42.8 6.0 14.7 11.30 JDF

11 6B2711 30 190 8 960227 10.4 25 57.4 3.3 8.0 11.30 JDF

12 6B2712 30 175 8 960227 10.1 25 49.3 4.6 11.4 11.30 JDF

13 6B2713 80 215 8 960227 10.3 25 100.6 0.6 1.4 13.00 JDF

14 682714 80 200 8 960227 10.2 25 87.9 1.0 2.3 13.00 JDF

15 6B2715 95 215 . 8 960227 10.0 25 150.5 0.1 0.2 13.00 JDF

16 6B2716 95 200 8 960227 10.5 25 93.6 0.8 1.8 13.33 JDF

17 6B2717 70 180 10 960227 10.6 25 171.4 0.0 0.1 13.33 JDF

18 682718 90 180 10 960227 10.6 25 147.4 0.1 0.2 13.33 JDF

19 6B2719 0 160 8 960227 10.0 25 125.5 0.2 0.5 15.11 JDF

20 6B2720 10 160 8 960227 10.1 25 104.1 0.5 1.2 15.13 JDF

21 6132721 0 140 8 960227 10.4 25 133.1 0.2 0.4 15.15 JDF

183HFLDV.XLS, 6B27JDF Page 1 of 2
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Field Screening for Soluble Fluoride in Soil
February 27, 1996
J D Fancher

ISE constants
a = -56.6
b = 86.86

GRID Date Ws Vw ISE Cext Csoil Time

Sample N E D yymmdd (g) (ml)
-

(mV)
-----

(ppm)
-----

(mglKg)
------

hh.mm
--------

NLYS Notes
-----

22
-------- -
6132722

--- -
10

---
140

----
8.

------
960227

----
10.2

---
25 109.9 0.4 1.0 15.17 JDF

23 682723 0 130 8 960227 10.2 25 118.0 0.3 0.7 15.39 RGM

24 6B2724 10 130 8 960227 10.4 25 129.5 0.2 0.4 15.42 RGM

25 662703 30 200 8 960227 10.0 25 38.7 7.1 17.7 15.45 RGM

26 662710 10 175 8 960227 10.2 25 41.8 6.3 15.3 15.49 RGM

27 6B2720 10 160 8 960227 10.4 25 103.4 0.5 1.2 16.02 RGMn
28 6B2712 30 175 8 960227 10.1 25 48.7 4.7 11.7 16.06 RGM

^ --- --------------- -------- -°----- -------- --------- -------- -------- ---------- ---------- ----------- --------------- --------------------- -- --
Std 1 ppm 960227 0.0 25 90.2 0.9 16.10 RGM

Std 10 ppm 960227 0.0 25 33.7 8.7 16.16 RGM
Std 15 ppm 960227 0.0 25 23.6 13.1 16.18 RGM

Std 100 ppm 960227 0.0 25 -24.0 90.9 16.21 RGM

a
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Field Screening for Soluble Fluoride in Soil
February 28, 1996
R B Kerkow

ISE constants
a = -56.6
b = 86.86

GRID Date Ws Vw ISE Cext Csoil Time
Sample N E

-
D

- -
yymmdd
----

(g)
----

(ml)
----

(mV)
-----

(ppm).
-----

(mg/Kg)
------ -

hh.mm
-------

NLYST

-------- -
Std I ppm

--- --- -- --
960228 0 25 86.3 1.0 8.04 RBK

Std 10 ppm 960228 0 25 30.2 10.0 8.06 RBK
Std 15 ppm 960228 0 25 20.3 15.0 8.09 RBK
Std 100 ppm

- ---- -------
960228
-----------

0
--------

25
--------

-26.3
----------

99.8
---------- ----------- -

8.11
--------------

RBK
---------- ---

1
------ --

6B2801
------
55

--- -
170 9 960228 10.1 25 53.3 3.9 9.7 9.45 RBK 1

2 6B2802 65 170 9 960228 10.1 25 96.5 0.7 1.7 9.46 RBK 2
3 6B2803 65 160 9 960228 10.1 25 122.1 0.2 0.6 9.47 RBK 3
4 6B2804 75 160 9 960228 10.1 25 116.0 0.3 0.8 9.49 RBK 4
5 6B2805 30 160 9 960228 10.1 25 32.8 9.0 22.3 10.15 RBK 5
6 6B2806 50 160 9 960228 10.1 25 59.8 3.0 7.4 10.18 RBK 6
7 6B2807 30 150 9 960228 10.9 25 86.4 1.0 2.3 10.32 RBK 7
8 6B2808 50 150 9 960228 11.0 25 82.2 1.2 2.7 10.35 RBK 8
9 6B2809 50 170 11 960228 10.5 25 92.0 0.8 1.9 15.10 RBK 9

10 6B2810 30 160 11 960228 10.0 25 45.5 5.4 13.4 15.14 RBK 10
11 6B2811 80 180 11 960228 11.0 25 146.5 0.1 0.2 15.28 RBK 11
12 6B2812 90 130 3 960228 10.0 25 200.0 0.0 0.0 0.00 RBK 12

13 6B2813 70 140 3 960228 10.0 25 200.0 0.0 0.0 0.00 RBK 13
14 6B2814 30 120 3 960228 10.0 25 200.0 0.0 0.0 0.00 RBK 14

-------------- -------- -------- ----•--- ---------- -------- -------- ---------- ---------- ----------- --------------- ---------- ---

Std I ppm 960227 0 25 88.4 0.9 16.10 RBK
Std 10 ppm 960227 0 25 32.5 9.1 16.14 RBK
Std 15 ppm 960227 0 25 23.3 13.3 16.16 RBK
Std 100 ppm 960227 0 25 -24.8 93.9 16.18 RBK

183HFLDV.XLS, 6B28RK Page 1 of I
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Field Screening for Soluble Fluoride in Soil
February 29, 1996
R B Kerkow

GRID
Sample N E D

-------- ---- ---- ------------ ---- ----
Std 1 ppm
Std 10 ppm
Std 15 ppm
Std 100 ppm

Date Ws Vw
yymmdd (g) (ml)
------ ----
960229 0 25
960229 0 25
960229 0 25
960229 0 25

ISE constants
a = -56.6
b = 86.86

ISE Cext
(mV) (ppm)

86.9 1.0
30.4 9.9
21.2 14.5
-26.5 100.7

Csoil Time
(mg/Kg) hh.mm
--

NLYST
---- ------

10.15
-----
RBK

10.17 RBK
10.19 RBK
10.22 RBK

Notes

New STD 2/29/96
New STD 2/29/96
New STD 2/29/96
New STD 2/29/96

---
10a

--------------- --
6B2810a

------
30

--------
160

----
11

----------
960229

------- -
10.0

-------
25

----------
42.6

---------- -
6.1

--------
15.1

----------
10.54

---------
RBK

- -- --------------- ------------
10a Original 2/28 sample

10b 6B2810b 30 160 11 960229 10.7 25 54.3 3.8 8.8 10.56 RBK 10b Duplicate #1
10c 6B2810c 30 160 11 960229 10.7 25 56.2 3.5 8.1 10.58 RBK 10c Duplicate#2
---

n 1
--------------- --
6B2901

------
10

-------- -
160

-------
11

-----
960229

-------- -
10.1

-------
25

----------
64.9

---------- -
2.4

----------
6.0

----------
12.05

---------
RBK

- --- -------------- -----------
I

2 6B2902 10 170 11 960229 10.3 25 117.6 0.3 0.7 12.07 RBK 2
3 6B2903 75 190 11 960229 10.2 25 155.6 0.1 0.1 12.09 RBK 3
4 682904 85 190 13 960229 10.1 25 148.5 0.1 0.2 12.12 RBK 4
5 6B2905 20 160 11 960229 10.1 25 109.5 0.4 1.0 13.11 RBK 5
6 6B2906 30 160 11 960229 10.3 25 79.9 1.3 3.2 13.14 RBK 6
7 6B2907 40 160 11 960229 10.2 25 88.7 0.9 2.3 13.18 RBK 7
8 6B2908 20 150 11 960229 10.2 25 98.2 0.6 1.5 13.21 RBK 8
9 6B2909 30 190 11 960229 10.2 25 140.1 0.1 0.3 15.01 RBK 9

10 6B2910 50 190 11 960229 10.4 25 61.2 2.8 6.8 15.04 RBK 10
°- ------------- -------- -------- -x..... -------- -------- -------- ---------- ---------- ----------- ---------- -------- - ---------------------•

Std I ppm 960229 0 25 88.5 0.9 15.12 RBK
Std 10 ppm 960229 0 25 31.9 9.4 15.15 RBK
Std 15 ppm 960229 0 25 21.8 14.1 15.17 RBK
Std 100 ppm 960229 0 25 -25.9 98.2 15.18 RBK
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Field Screening for Soluble Fluoride & Nitrate In Soil
March 11, 1996
R.G. McCain

ISE constants
a = -56.6
b= 86.86

GRID Date Ws V1 ISE Ce(F) Csoil (F)

Sample N E D yymmdd (g) (ml) ^ (mV) (ppm) (mg/Kg)

Std I ppm F 960311 25 88.9 0.9

Std 10 ppm F 960311 25 31.6 9.5

Sid 15 ppm F 960311 25 ^ 22.3 13.8

Sld 100 ppm F 960311 25 ^ -25.3 95.9

Std 44.3 ppm N03 960311
-_....._ -I- ------ -----•----------- ----- --

6C1101 120

_._.
220

-.
15

---...__
960311 11.2 40 ^ 140.0 0.1 0.4

6C1102 120 200 15 960311 10.1 40 ^ 166.0 0.0 0.2

6C1103 120 180 15 960311 10.0 40 ^ 132.9 0.2 0.6

6C1104 110 210 15 960311 10.0 40 ^ 92.8 0.8 3.1

601105 110 190 15 960311 10.1 40 ( 162.0 0.0 0.2

601106 110 170 15 960311 10.1 40 175.0 0.0 0.1

6C1107 100 180 15 960311 10.0 40 ^ 32.2 9.2 37.0

601108 100 200 15 960311 10.3 40 ^ 92.8 0.8 3.0

6C1109 100 220 15 960311 10.2 40 ^ 140.0 0.1 0.5

6C1110 90 210 15 960311 11.2 40 ^ 165.0 0.0 0.1

601111 90 190 15 960311 10.2 40 ^ 158.0 0.1 0.2

6C1112 90 170 15 960311 10.3 40 ^

6C1112 90 170 15 960311 10.3 40 ^
601112 90 170 15 960311 10.3 40 ( 123.6 0.2 0.9

6C1113 80 180 15 960311 11.2 40 ^ 135.4 0.1 0.5

601114 80 200 15 960311 11.1 40

6C1114 80 200 15 960311 11.1 40 ^ 132.7 0.2 0.6

6C1115 70 210 15 960311 10.8 40 ^ 35.6 8.0 29.8
601116 70 190 15 960311 10.3 40 ( 160.7 0.0 0.2

601117 70 170 15 960311 10.1 40 ^ 162.2 0.0 0.2

601118 60 180 15 960311 10.0 40 ^ 89.4 0.9 3.6

6C1119 60 200 15 960311 10.2 40 ^ 52.7 4.0 15.7

6C1120 50 210 15 960311 13.5 40 ^
601120 50 210 15 960311 13.5 40 ( 101.0 0.6 1.7

6C1111d 960311 10.5 40 ^ 163.3 0.0 0.2

6C1104s 960311 10.1 40 ^ 21.4 14.3 56.8

183HFLDV.XLS, 6C11RM01 Page 1 of 2

V2 V3 RQflex Csoil N03-N
^ ml ml ppm NO (mg/Kg) (mg/Kg) NLYS Notes

RGM
( RGM
^ RGM
I RGM
^ 42

20 4 286 65 RGM
20 0 0 0 RGM
20 LO 0 0 RGM
20 3 240 54 RGM
20 7 554 125 RGM
20 10 198 45 RGM
10 96 960 217 RGM
10 51 990 224 RGM
10 17 333 75 RGM
10 27 482 109 RGM
10 97 1902 430 RGM
10 HI 0 RGM
20 HI 0 RGM
20 59 4583 1035 RGM
20 5 357 81 RGM
10 HI 0 RGM
20 59 4252 961 RGM
10 71 2630 594 RGM
20 61 4738 1070 RGM
20 12 950 215 RGM
10 21 840 190 RGM
10 37 1451 328 RGM
10 HI 0 0 RGM
20 55 3259 736 RGM
10 57 2171 491 RGM

RGM
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Field Screening for Soluble Fluoride & Nitrate in Soil
March 11, 1996
R.G. McCain

ISE constants
a = -56.6
b = 86.86

0

GRID Date We VI I ISE Ce(F) Csoil (F) V2 V3 RQBex CsoB N03-N
Sample N E D yymmdd (g)

- --
(ml) I (mV)

----
(ppm)
----

(mg/Kg) I
-

ml
- ---

ml
---

ppm NO (mg/Kg) (mg/Kg) NLYS Notes

-------- -
6C1121

--- -
50

---
190

---
15

------
960311 10.1 40 I

-
1 10 HI 0 0 RGM

6C1121 50 190 15 960311 10.1 40 I 114.0 0.3 1.3 I 1 20 67 5307 1199 RGM

6C1122 50 170 15 960311 10.5 40 I 94.3 0.7 2.8 I 1 20 22 1676 379 RGM
6C1123 40 180 15 960311 10.3 40 I 52.4 4.1 15.8 1 20 5 388 88 RGM
6C1124 40 200 15 960311 10.1 40 I 160.9 0.0 0.2 1 20 18 1426 322 RGM

601125 30 210 15 960311 10.4 40 ( 170.0 0.0 0.1 I 1 20 4 308 70 RGM

601126 30 190 15 960311 10.3 40 ( 171.2 0.0 0.1 I 1 20 98 7612 1719 RGM

6C1127 30 170 15 960311 10.3 40 I 38.0 7.3 28.3 1 20 7 544 123 RGM
601128 20 160 15 960311 10.3 40 I 112.1 0.4 1.4 I 1 20 68 5282 1193 RGM
6C1129 20 180 15 960311 10.5 40 36.6 7.7 29.4 I 1 20 10 762 172 RGM

6C1130 20 200 15 960311 10.1 40 ( 166.2 0.0 0.2 1 20 76 6020 1360 RGM
6C1131 10 210 15 960311 10.5 40 I 167.2 0.0 0.1 I 1 20 35 2667 602 RGM

601132 10 190 15 960311 10.1 40 ( 74.6 1.6 6.5 I 1 20 40 3168 716 RGM
6C1133 10 170 15 960311 10.6 40 I 144.7 0.1 0.4 1 20 33 2491 563 RGM
6C1134 20 200 15 960311 10.4 40 ( 157.1 0.1 0.2 I 1 20 20 1538 348 RGM

6C1135 20 200 15 960311 10.3 40 I 70.3 2.0 7.6 1 20 23 1786 404 RGM

Std I ppm 960311 0
I

25 I 89.8 0.9
I
I RGM

Std 10 ppm 960311 0 25 I 31.7 9.4 ( RGM
Std 15 ppm 960311 0 25 I 22.3 13.8 ( RGM
Std 100 ppm 960311 0 25 I -25.6 97.0 I RGM
Std 44.3 ppm NO3 960311 0 25 I ) 51 RGM no ISA

183HFLDV.XLS, 6C11RM01 Page 2 of 2
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Field Screening for Soluble Fluoride & Nitrate in Soil
March 13, 1996
R G McCain

ISE constants
a = -56.6
b = 86.86

^
N

GRID Date Ws V1 I ISE Ce(F) Csoil(F) ( V2 V3 RQBex Csoil N03-N
Sample N E D yymmdd (g) (ml) I (mV) (ppm) (mg/Kg) I ml ml ppm NO (mg/Kg) (mg/Kg) NLYS Notes

-------- ----
Std I ppm F 960311 25 I 88.6 0.9 I

------ ------ ------------
RGM

Std 10 ppm F 960311 25 I 31.4 9.5 I RGM
Std 15 ppm F 960311 25 22.2 13.9 I RGM
Std 100 ppm F 960311 25 -25.4 96.2 I RGM
Std 44.3 ppm N03 960311 I I 43
-----------°-- -------- -
6C1301 100

-------
180

-°---
20

--°-------
960313

--------
10.0

------
40

- ----------
25.4

----------
12.2

-------------
48.7 I

- ------
1

------
20

------------
14

-----------
1120

----------
253

---------- ----------
RGM

6C1302 100 180 25 960313 10.2 40 I 17.3 16.9 66.4 I 1 20 1 78 18 RGM
6C1303 70 200 15 960313 10.0 40 I 39.4 6.9 27.6 1 20 55 4400 994 RGM
6C1303a 70 200 15 960313 10.2 40 I 36.9 7.6 29.9 I 1 20 59 4627 1045 RGM
6C1304 70 200 20 960313 10.9 40 I 153.9 0.1 0.2 1 20 93 6826 1542 RGM
6C1305 70 200 25 960313 11.3 40 I 146.3 0.1 0.3 I 1 20 57 4035 912 RGM
6C1306 30 180 15 960313 12.0 40 I 1 20 HI RGM
6C1306 30 180 15 960313 12.0 40 I 101.2 0.6 1.9 I 0.3 10 40 5333 1205 RGM
6C1307 30 180 20 960313 10.5 40 I 90.3 0.9 3.3 I 1 20 51 3886 878 RGM
601308 30 180 25 960313 11.4 40 I 73.6 1.7 6.0 I 1 20 44 3088 698 RGM

Std I ppm 960311 0
I

25 91.6 0.8
I
1 RGM

Std 10 ppm 960311 0 25 33.2 8.9 I RGM
Std 15 ppm 960311 0 25 24.2 12.8 I RGM
Std 100 ppm 960311 0 25 I -24.4 92.4 I RGM
Std 44.3 ppm N03 960311 0 25 I 47 RGM no ISA

183HFLDV.XLS, 6C13RM01 Page 1 of 1
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APPENDIX D

SAMPLE RESULTS FROM THE ENVIRONMENTAL ANALYTICAL LABORATORY

Z% ^^> .^
^^"^4.1

D-1



BHI-00932
Rev. 0

TNI^^ PAGE INTENTfONALLY
lET BLANK

D-2



BHI-00932

Rev. 0

txoM rrffDESS oF• DORIS E. AYRES
SAMPLE & DATA MANAGEMENT
372-9022B1-35

TO: FSIe E0013 and E0014 DATE:

SUBJECT: Incorrect Sample Numbers

April 16, 1996

On March 22, 1996, Environmental Analytical Laboratory delivered the Data for package
E0013 and E0014. Upon log-in an errors were discovered on page 23 - 25. There were
numerous incorrect sample numbers listed on the ICP Metals results. The incorrect sample
numbers and the assigned HEIS numbers are listed below:

B0H6P4
BOH6Q5
BOH6QO
B0H6Q1
BOH6Q2
B0H6Q3
B0H6Q4
B0H6Q6
B0H6Q7
B0H6P5
B0H6P6
BOH6P7
B0H6P8
B0H6P9

BOHGP4
BOHGQ5
BOHGQO
BOHGQ1
BOHGQ2
BOHGQ3
BOHGQ4
BOHGQ6
BOHGQ7
BOHGQ5
BOHGP6
BOHGP7
BOHGP8
BOHGP9

If you have any questions please feel free to contact me at the above number.

D-3
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March 21,1996

TO: Rex Miller, X5-53

COPY: Rick McCain, H9-1 0

INTRODUCTION:

The Environmental Analytical Laboratory supported the 183-H Solar Basin
Project during February and March 1996. Samples were received in batches of
fourteen on February 12, February 26, and March 4, 1996, as well as a batch of
six on February 16, 1996. Your sample numbers were assigned the following
EAL numbers.

Customer Sample Number

•60H6T4
•BOH6T5
-BOH6T6
•BOH6T7
•BOH6T8
•BOH6T9
•BOH6V0
'BOH6V1
•BOH6V2
`BOH6V3
• BOH6V4
•BOH6V5
•BOH6V6
-BOH6V7
.BOH6X4
.BOH6X5
•BOH6X6
•BOH6X7
'B0H6X8
.BOH6X9
.BOH6YO
•BOH6Y1
'BOH6Y2
•BOH6Y3
• BOH6Y4
.BOH6Y5
BOH6Z2
•BOH6Z3

EAL Number Matrix Tvae

Fr4L01915 soil
EAL01916 soil.
EAL01917 soil
EAL01918 soil
EAL01919 soil
EAL01920 soil
EAL01921 soil
EAL01922 soil
EAL01923 soil
EAL01924 soil
EAL01925 soil
EAL01926 soil
EAL01927 soil
EAL01928 soil
EAL02033 soil
EAL02034 soil
EAL02035 soil
EAL02036 soil
EAL02037 soil
EAL02038 soil
EAL02039 soil
EAL02040 soil
EAL02041 soil
EAL02042 soil
EAL02043 soil
EAL02044 soil
EAL02045 soil
EAL02046 soil

4
lV+R 1996
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Customer Samole Number EAL Number Matrix Tvae

BOH6P4 EAL02092 soil
B0H6P5 EAL02093 soil
B0H6P6 EAL02094 soil
B0H6P7 EAL02095 soil
BOH6P8 EAL02096 soil
B0H6P9 EAL02097 soil
BOH6QO EAL02098 soil
BOH6QI EAL02099 soil
BOH6Q2 EAL02100 soil
BOH6Q3 EAL02101 soil
BOH6Q4 EAL02102 soil
BOH6Q5 EAL02103 soil
BOH6Q6 EAL02104 soil
BOH6Q7 EAL02105 soil
BOH6W4 EAL01970 soil

• BOH6W5 EAL01971 soil
BOH6W6 EAL01972 soil
'BOH6W7 EAL01973 soil

' BOH6W8 EAL01974 soil
• BOH6W9 EAL01975 soil

The samples were also assigned batch numbers of 960212D, 960216B,
960226C, and 960304B. The corresponding Sampling Analysis Form (SAF)
number was
B96-060.

NOTABLE EVENTS:

Inductively Couoled Plasma (ICP)

During the ICP analysis of arsenic, it was noted that the high aluminum content
(150 ppm) in soil, produced an interference for arsenic on the 193.7 nm
wavelength. Due to this, an interelement correction factor of It, = 0.00145 was

used.

On 2/16196, 2123/96, 2/28/96, 3/6/96, and 3/14/96 the recovery for the high
calibration check standard was slightly high for some metals.

On 2/16196 and 2/28/96, the recovery for the midpoint calibration check

standard was not within acceptable limits for some metals.

2.
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On 2/28/96, 2129196, 3/6/96, 3113/96, and 3/14/96, a soil laboratory control
standard was substituted for the QC standard.

Hexavalent Chromium

Samples for hexavalent chromium analyses were extracted by the SW-846 3060
method prior to being analyzed by a spectrophotometer. The first batch of
samples arrived at the EAL on 2112196 without the radiological release record.
The ERC Radiological Survey Record was delivered to the EAL on 2113/96.
Because of the paperwork delay, the chromium (VI) samples were analyzed
within 48 hours instead of 24 hours.

The first batch of samples, 960212D, experienced extreme color changes with
this extraction. The color of the samples varied from a dark brown to a light tan.
As a result, it was necessary to dilute the samples by a factor of 10 to lessen
'color interferences. However, even with the dilution some results may be
falsely high due to color of the sample. An example of this is sample EAL01925.
The sample had a result of 0.402 Ng/g. However, the duplicate was not
detected above the associated quantitation limit. The spike recovery for
EAL01915 was low (64%) due to color interferences.

Approximately half the samples in the second batch, 960226C, were a light
brown in color after the extraction. These samples were diluted by a factor of
11. Sample EAL02035 also had a high RPD (48%) due to heterogeneity of the
soil and color differences between the sample and duplicate.

In the last batch, 960304B, three of the samples had some color present. These
samples were diluted by a factor of two. Sample EAL02102 had a high RPD
(85%) due to heterogeneity of the soil and color differences between the
sample and duplicate.

The associated quantitation limits take the dilution factors into account. The
color change appeared to be dependent upon the type of soil.

Anions

Samples for anion analyses were tumbled with Dl water for a minimum of 18

hours prior to analysis. Sample EAL01915 had a high spike recovery (128%).
There were no other significant events encountered during this analysis.

General

It should be noted that spike'recoveries are provided as a measure of

unavoidable matrix interference in the samples.

3
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RESULTS:

A summary of results and associated quality control parameters is shown on

spreadsheets included in this data package. All samples were analyzed in

accordance with approved analytical methods and good laboratory practice.

Please contact Stacey Boiling at 373-5433 or John McCluskey at 372-0642, if

you have any questions.

• t"l` b3 ZZ q
Signatdxe^ Analyst Date

A
3) 2 z)^^nML

Signaturo of Analyst ) Date

d0^ f,^ 37, q&
Signature of QA Coordinator Date

4
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EAL
BATCH # 660212D
SAMPLE RESULTS

ANALYST SIGNATUREi<^%'

CUSTOMER ID

OR HEIS NUMBER
LABORATORY

ID ANALYTE RESULT UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

6011614 EAL01915 Fluoride 2.37 ug/g 2/14/96 14693 2/15/96 0.1

601-1614 EAL01915 Nitrate-Nitrogen 18.6 ug/g 2/14/96 14693 2/15/96 0.023

1301-1614 EAL01915 Cr(VI) (3060 method) .06U ug/g . 2114/96 3614045014 2/15/96 0.08

60116T5 EAL01916 Fluoride 2.23 uglg 2/14/96 14693 2/15/96 0.1

6011615 EAL01916 Nitrate-Nitrogen 20.1 ug/g 2/14/96 14693 2/15/96 0.023

B01-16T5 EAL01916 Cr(VI) (3060 method) .08U ug/g 2114/96 3614045014 2/15/96 0.08

601-1616 EAL01917 Fluoride 5.56 ug/g 2/14/96 14693 2/15/96 0.1

BOH6T6 EAL01917 Nitrate-Nitrogen 922 ug/g 2/14/96 14693 2/15/96 ^ 0.023

801-16T6 EAL01917 Cr(VI) (3060 method) .08U ug/g 2/14/96 3614045014 2/15/96 0.08

B0146T7 EAL01918 Fluoride 6.82 ug/g 2114/96 14693 2115/96 0.1

BOH6T7 EAL01918 Nitrate-Nitrogen 1000 ug/g 2/14/96 14693 2/15/96 0.023

6011617 EAL01918 Cr(VI) (3060 method) 3.83 uglg 2/14/96 3614045014 2/15/96 0.08

BOH6T8 EAL01919 Fluoride 18.0 ug/g 2/14196 14693 2/15/96 0.1

B01-16T8 EAL01919 Nitrate-Nitrogen 107 ug/g 2/14/96 14693 2115/96 0.023

B01-16T8 EAL01919 Cr(VI) {3060 method) .08U ug/g 2/14/96 3614045014 2115/96 0.08

d
40

U = analyte was not detected above the associated quantitation limit W
O Results based on dry weight.
O o0
O ^
^ N
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EAL
BATCH # 960212D
SAMPLE RESULTS

ANALYST 31GNATURE;,^Ar I ^ wt-3

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

BOH6T9 EA101920 Fluoride 19.4 ug/g 2/14/96 14693 2/15/96 0.1

B0H6T9 EA101920 Nitrate-Nitrogen 102 ug/g 2/14/96 14693 2/15/96 0.023

8011619 EAL01920 Cr(VI) (3060 method) .8U ug/g 2/14/96 3614045014 2115/96 0.8

BOH6VO EAL01921 Fluoride 9.16 ug/g 2114/96 14693 2/15/96 0.1

BOH6VO EAL01921 Nitrate-Nitrogen 52.7 ug/g 2/14/96 14693 2/15/96 0.023

801-16V0 EAL01921 Cr(VI) (3060 method) 2.32 ug/g 2114/96 3614045014 2/15/96 0.8

B0H6V1 EAL01922 Fluoride 2.96 ug/g 2/14/96 14693 2115/96 0.1

B0H6V7 EAL01922 Nitrate-Nitrogen 17.3 ug/g 2/14/96 14693 2/15/96 0.023

B0H6V1 EAL01922 Cr(VI) (3060 method) 3.31 ug/g 2114/96 3614045014 2115/96 0.8

BOH6V2 EAL01923 Fluoride 2.86 ug/g 2114/96 14693 2/15/96 0.1

80H6V2 EAL01923 Nitrate-Nitrogen 45.0 ug/g 2/14/96 14693 2115/96 0.023

BOH6V2 EAL01923 Cr(VI) (3060 method) 4.07 ug/g 2/14/96 3614045014 2115196 0.8

B0H6V3 EAL01924 Fluoride 8.02 ug/g 2/14/96 14693 2/15/96 0.1

B0H6V3 EAL01924 Nitrate-Nitrogen 90.0 ug/g 2/14/96 14693 2115196 0.023

80116V3 EAL01924 Cr(VI) (3060 method) 4.14 ug/g 2/14/96 3614045014 2/15/96 0.8

U= analyte was not detected above the associated quantitation limit
Results based on dry weight.
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EAL
BATCH # 960212D
SAMPLE RESULTS

ANALYST SIGNATUREt^E.QQ
«

\J

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

B0146V4 EAL01925 Fluoride 11.8 ug/g 2/14/96 14693 2/15/96 0.1

B0H6V4 EAL01925 Nitrate-Nitrogen 896 ug/g 2/14/96 14693 2/15/96 0.023

80H6V4 EAL01925 Cr(VI) (3060 method) 0.402 ug/g 2/14/96 3614045014 2/15/96 0.8

80H6V5 EAL01926 Fluoride 32.1 ug/g 2/14/96 14693 2/15/96 0.1

BOH6V5 EAL01926 Nitrate-Nitrogen 64.0 ug/g 2/14/96 14693 2/15/96 0.023

BOH6V5 EAL01926 Cr(VI) (3060 method} .8U ug/g 2/14/96 3614045014 2/15/96 0.8

BOH6V6 EAL01927 Fluoride 86.5 ug/g 2/14/96 14693 2/15/96 0.1

801-16V6 EAL01927 Nitrate-Nitrogen 763 ug/g 2/14/96 14693 2/15/96 0.023

BOH6V6 EAL01927 Cr(VI) (3060 method} 5.15 ug/g 2/14/96 3614045014 2/15/96 0.8

BOH6V7 EAL01928 Fluoride 3.03 ug/g 2/14/96 14693 2/15/96 0.1

BOH6V7 EAL01928 Nitrate-Nitrogen 38.8 ug/g 2/14/96 14693 2/15/96 0.023

B0H6V7 EAL01928 Cr(VI) (3060 method}' 4.53 ug/g 2/14/96 3614045014 2/15/96 0.8

a

U = analyte was not detected above the associated quantitation limit
Results based on dry weight. <.,^.
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EAL
BATCH # 980226C
SAMPLE RESULTS

ANALYST SIGNATURE;,A&W) QJ 1^QQc...'

CUSTOMER iD
OR HEIS NUMBER

LABORATORY
ID. ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

80H6X4 EAL02033 Cr(VI) (3060 leach) .88U ug/g 2/27/96 3614045014 2/27/96 0.88

80H6X5 EAL02034 Cr(VI) (3060 leach} 0.409 ug/g 2/27/96 3614045014 2/27/96 0.08

BOH6X6 EA102035 Cr(VI) (3060 leach) 0.359 ug/g 2/27/96 3614045014 2/27/96 0.08

80H6X7 EAL02036 Cr(VI) (3060 leach) 0.538 uglg 2/27/96 3614045014 2/27/96 0.08

60116X8 EAL02037 Cr(VI){30601each} 0.50 uglg 2/27/96 3614045014 2/27/96 0.08

BOH6X9 EAL02038 Cr(VI) (3060 leach} 0.574 ug/g 2/27/96 3614045014 2/27/96 0.08

BOH6Y0 EAL02039 Cr(VI) 13060 leach) 0.184 ug/g 2/27/96 3614045014 2/27196 0.08

B0H6Y1 EAL02040 Cr(VI) (3060 leach) 1.00 ug/g 2/27/96 3614045014 2/27/96 0.08

801-16"(2 EAL02041 Cr(VI) (3060 leach) .88U uglg 2/27/96 3614045014 2/27/96 0.88

80H6Y3 EAL02042 Cr(VI) (3060 leach) .88U ug/g 2/27/96 3614045014 2/27/96 0.88

B0H6Y4 EAL02043 Cr(VI) (3060 leach} .88U ug/g 2/27/96 3614045014 2127196 0.88

BOH6Y5 EAL02044 Cr(VI) {30601each} .88U uglg 2/27/96 3614045014 2/27/96 0.88

BOH6Z2 EAL02045 Cr(VI) (3060 leach) .88U ug/g 2/27/96 3614045014 2127/96 0.88

B0H6Z3 EAL02046 Cr(VI) (3060 leach) .08U ug/g 2/27/96 3614045014 2/27/96 0.08

U= analyte was not detected above the associated quantitation limit m
Results based on dry weight. e x
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EAL
BATCH # 960226C
SAMPLE RESULTS

ANALYST SIGNATURE//^^"""__^6 k)
wj^^3

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE

•
RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

BOH6X4 EAL02033 Fluoride 2.21 ug/g 2/27/96 14693 2/28/96 0.1

BOH6X4 EAL02033 Nitrate-Nitrogen 6.62 ug/g 2/27/96 14693 2/28/96 0.023

BOH6X5 EAL02034 Fluoride .1U ug/g 2/27/96 14693 2/28/96 0.1

BOH6X5 EAL02034 Nitrate-Nitrogen 17.7 ug/g 2/27/96 14693 2/28/96 0.023

BOH6X6 EAL02035 Fluoride .1U ug/g 2/27/96 14693 2/28/96 0.1

BOH6X6 EAL02035 Nitrate-Nitrogen 11.4 ug/g 2/27/96 14693 2/28/96 0.023

BOH6X7 EAL02036 Fluoride 127 ug/g 2/27/96 14693 2/28/96 0.1

BOH6X7 EAL02036 Nitrate-Nitrogen 246 ug/g 2/27/96 14693 2/28/96 ' 0.023

B0H6X8 EAL02037 Fluoride .1U ug/g 2/27/96 14693 2/28/96 0.1

BOH6X8 EAL02037 Nitrate-Nitrogen 477 ug/g 2/27/96 14693 2/28/96 0.023

80H6X9 EAL02038 Fluoride 14.9 ug/g 2/27/96 14693 2/28/96 0.1

BOH6X9 EAL02038 Nitrate-Nitrogen 592 ug/g 2/27/96 14693 2/28/96 0.023

BOH6YO EAL02039 Fluoride 9.44 ug/g 2/27/96 14693 2/28/96 0.1

BOH6YO EAL02039 Nitrate-Nitrogen 594 ug/g 2/27/96 14693 2128/96 0.023

B0H6Y1 EAL02040 Fluoride 7.07 ug/g 2/27/96 14693 2/28/96 0.1

B0H6Y1 EAL02040 Nitrate-Nitrogen 1390 ug/g 2/27/96 14693 2/28196 0.023

U = analyte was not detected above the associated quantitation limit ,^ro ^

Resuits based on d.ry weight. ^
0 0
0
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EAL
BATCH # 960226C
SAMPLE RESULTS

t7

ANALYST SIGNATURE
-," ,mVOI-)

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

80H6Y2 EAL02041 Fluoride 20.1 ug/g 2/27/96 14693 2/28/96 0.1

B0146Y2 EAL02041 Nitrate-Nitrogen 489 ug/g 2/27/96 14693 2/28/96 0.023

801-16Y3 EAL02042 Fluoride <1.24 ug/g 2/27/96 14693 2/28/96 0.1

BOH6Y3 EAL02042 Nitrate-Nitrogen 23.4 uglg 2/27/96 14693 2128/96 0.023

B0H6Y4 EAL02043 Fluoride <1.40 ug/g 2/27/96 14693 2128/96 0.1

B0H6Y4 EAL02043 Nitrate-Nitrogen 27.2 uglg 2/27/96 14693 2/28/96 0.023

601-16Y5 EAL02044 Fluoride <1.19 ug/g 2/27/96 14693 2/28/96 0.1

BOH6Y5 EAL02044 Nitrate-Nitrogen 2.95 ug/g 2/27/96 14693 2/28/96 ' 0.023

BOH6Z2 EAL02045 Fluoride 1.94 ug/g 2/27/96 14693 2128/96 0.1

BOH6Z2 EiL02045 Nitrate-Nitrogen 6.47 ug/g 2/27/96 14693 2/28/96 0.023

B01-16Z3 EAL02046 Fluoride .1U ug/g 2127/96 14693 2/28/96 0.1

B0H6Z3 EAL02046 Nitrate-Nitrogen .023U ug/g 2/27/96 14693 2/28/96 0.023

U = analyte was not detected above the associated quantitation limit ;o W
^<= analyte was detected but was below low calibration point
Q Results based on dry weight. ^ o

Q . N
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EAL
BATCH # 6603048
SAMPLE RESULTS

ANALYST SIGNATUREA

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

BOH6P4 EAL02092 Cr(VI) (3060 method) .08U ug/g 3/5/96 3614045014 3/5/96 0.08

80H6P5 EAL02093 Cr(VI) (3060 method) .08U ug/g 3/5196 3614045014 3/5/96 0.08

BOH6P6 EAL02094 Cr(VI) (3060 method} 0.369 ug/g 3/5/96 3614045014 315/96 0.08

80H6P7 EAL02095 Cr(VI) 13060 method} 0.471 ug/g 3/5/96 3614045014 3/5/96 0.08

B01-16138 EAL02096 Cr(VI) (3060 method) 0.093 ug/g 3/5/96 3614045014 3/5/96 0.08

60H6P9 FA102097 Cr(VI) (3060 method) 0.173 ug/g 3/5/96 3614045014 3/5/96 0.08

60H600 EAL02098 Cr(VI) (3060 method) .08U ug/g 3/5/96 3614045014 3/5/96 0.08

B0H6Q1 EAL02099 Cr(VI) (3060 method) 0.175 ug/g 3/5/96 3614045014 3/5/96 0.16

BOH6Q2 EAL02100 Cr(VI) (3060 method) 0.479 ug/g 3/5/96 3614045014 3/5/96 0.16

B0H6Q3 EAL02101 Cr(VI) (3060 method) 1.07 ug/g 3/5/96 3614045014 3/5/96 0.16

B0H664 EAL02102 Cr(VI) (3060 method) 0.239 ug/g 3/5/96 3614045014 3/5/96 0.08

BOH6Q5 EAL02103 Cr(VI) (3060 method) 0.338 ug/g 3/5/96 3614045014 3/5/96 0.08

B0H606 EAL02104 Cr(VI) (3060 method) .08U ug/g 3/5/96 3614045014 3/5196 0.08

BOH6Q7 EAL02105 Cr(VI) (3060 method) .08U ug/g 3/5/96 3614045014 3/5/96 0.08

BOH6P4 EAL02092 Fluoride <1.01 ug/g 3/5/96 14693 316/96 0.1

BOH6P4 EAL02092 Nitrate-Nitrogen 26.9 ug/g 315196 14693 3/6/96 0.023

BOH6P5 EAL02093 Fluoride 1.83 ug/g 3/5/96 14693 3/6196 0.1

BOH6P5 EAL02093 Nitrate-Nitrogen 70.4 ug/g 3/5/96 14693 3/6/96 0.023

U- analyte was not detected above the associated quantitaUon limit

Results based on dry weight.

<= analyte was detected, but was present below calibration limits.
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EAL
BATCH # 960304B
SAMPLE RESULTS

ANALYST SIGNATUREA

®
,^^

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

BOH6P6 EAL02094 Fluoride .1U ug/g 3/5/96 14693 3/6/96 0.1

B0H6P6 EAL02094 Nltrate-Nitrogen 1880 ug/g 3/5/96 14693 3/6/96 0.023

BOH6P7 EAL02095 Fluoride .1U ug/g 3/5/96 14693 3/6/96 0.1

B0H6P7 EAL02095 Nitrate-Nitrogen 1970 ug/g 3/5/96 14693 3/6/96 0.023

B0H6P8 EAL02096 Fluoride 384 uglg 3/5/96 14693 3/6/96 0.1

B0H6P8 EAL02096 Nitrate-Nitrogen 55.4 ug/g 3/5/96 14693 3/6/96 0.023

801-16139 EAL02097 Fluoride .1U ug/g 3/5/96 14693 3/6/96 0.1

B0H6P9 EAL02097 Nitrate-Nitrogen 986 ug/g 3/5/96 14693 3/6/96 0.023

BOH600 EAL02098 Fluoride .1 U ug/g 3/5/96 14693 3/6/96 0.1

BOH6QO EAL02098 Nitrate-Nitrogen 416 ug/g 3/5/96 14693 3/6/96 0.023

B0H6Q1 EAL02099 Fluoride 165 ug/g 3/5/96 14693 3/6/96 0.1

B0H6Q1 EAL02099 Nitrate-Nitrogen 588 ug/g 3/5/96 14693 3/6/96 0.023

601-1602 EAL02100 Fluoride .1U ug/g 3/5/96 14693 316/96 0.1

B0H6Q2 EAL02100 Nitrate-Nitrogen 625 ug/g 3/5/96 14693 3/6/96 0.023

BOH6Q3 EAL02101 . Fluoride .tU ug/g 3/5/96 14693 3/6/96 0.1

B0H6Q3 EAL02101 Nitrate-Nitrogen 1930 ug/g 3/5/96 14693 3/6/96 0.023

B0H6Q4 EAL02102 Fluoride .1U ug/g 3/5/96 14693 3/6/96 0.1

BOH6Q4 EAL02102 Nitrate-Nitrogen 1580 ug/g 3/5/96 1469314 3/6/96 0.023

analyte was not detected above the associated quantitation limit
Results based on dry weight. co
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EAL

BATC" # 880304B
Sample Results

C7

ANALYST SIGNATURE/^.__a: ^ p ^QQ^j

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID ANALYTE RESULT UNITS

DATE
PREPARED

INSTRUME T
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

60H6Q5 EAL02103 Fluoride <1.22 ug/g 3/5/96 14693 3/6/96 0.1

BOH6Q5 EAL02103 Nitrate-Nitrogen 1890 ug/g 3/5/96 14693 3/6/96 0.023

80H6Q6 EAL02104 Fluoride 542 ug/g 3/5/96 14693 3/6/96 0.1

BOH6Q6 EAL02104 Nitrate-Nitrogen 129 ug/g 3/5/96 14693 3/6/96 0.023

80H6Q7 EAL02105 Fluoride <1.00 ug/g 3/5/96 14693 3/6/96 0.1

BOH6Q7 E4L02105 Nitrate-Nitrogen <.601 uglg 3/5/96 14693 3/6/96 0.023

.

U= analyte was not detected above the associated quanntation limit

Results based on dry weight.

^
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<= analyte was detected, but was present below calibration limi
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Environmental Analytical Laboratory
Batch # 960212D
Sample Results for Samples:
EAI 01915-EAI_01920

ICP Results
Analyst: John McCluskey

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTUR E
DRY WEIOHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT

^RBE

DATE
ANALYZED

QUANTITATION
LIMIT

B0H6T4 EAL01915 As 3.8 16 ug/g 02/13/96 1545 02/14/96 5

Cu 3.8 7 ug/g 02/13/96 1545 02/14/96 1

Ni 3.8 6 ug/g 02/13/96 1545 02/14/96 2

BOH6T5 EAL01916 As 3.9 12 ug/g 02/13/96 1545 02/14/96 5

Cu 3.9 5 ug/g 02/13/96 1545 02/14/96 1

Ni 3.9 5 ug/g 02/13/96 1545 02/14/96 2

80H6T6 EAL01917 As 1.8 5 ug/g 02/13/96 1545 02/14/96 5

Cu 1.8 7 ug/g 02/13/98 1545 02/14/96 1

NI 1.8 5 ug/g 02113/96 1545 02114/96 2

B0H6T7 EAL01918 As 1.7 6 ug/g 02/13/96 1545 02/14/96 5

Cu 1.7 9 ug/g 02/13/96 1545 02/14/96 1

Ni 1.7 7 ug/g 02/13/96 1545 02/14/96 2

BOHBTti EAL01919 As 9.4 5 ug/g 02/13/96 1545 02/14/96 5

Cu 9.4 6 ug/g 02/13/96 1545 02/14/96 1

Ni 9.4 6 ug/g 02/13/96 1545 02/14/98 2

BOH8T9 EAL01920 As 9.1 9 ug/g 02/13/96 1545 02/14/96 5

Cu 9.1 8 ug/g 02/13/96 1545 02114/96 1

Ni 9.1 10 ug/g 02/13/96 1545 02/14/96 2

^
^

0

^

U = Not above the associated Quantitation Limit D:IMSOF FI C EIEXC ELt1 a3-H15. XLS
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Environmental Analytical Laboratory ICP Results

Batch # 9602120 Analyst: John McCluskey

Sample Results for Samples:
EAL01921-EAL01926

CUSTOMER ID
OR HEIS NUMBEF

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEI(3HT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
UMBER

DATE
ANALYZED

QUANTITATIO
LIMIT

60H6V0 EAL01921 As 8.7 18 ug/g 02/14/96 1545 02/14/96 5

Cu 8.7 1U ug/g 02/14/96 1545 02/14/96 1

NI 8.7 14 ug/g 02114/96 1545 02/14/96 2

BOHBVI EAL01922 As 3.1 14 ug/g 02/14/96 1545 02/14/96 5

Cu 31 1U ug/g 02/14/96 1545 02/14/96 1

NI 3.1 11 ug/g 02/14/96 1545 02/14/96 2

80H6V2 EAL01923 As 8.9 24 ug/g 02/14/96 1545 02/14/98 5

Cu 8.9 1U ug/g 02/14/96 1545 02/14/96 1

Ni 8.9 14 ug/g 02114/96 1545 02/14/98 2

BOH6V3 EAL01924 As 10.3 21 ug/g 02/14/96 1545 02/14/96 5

Cu 10.3 1U ug/g 02/14/96 1545 02/14/96 1

Nl 10.3 14 ug/g 02/14/98 1545 02114/96 2

B0H6V4 EAL01925 As 14.6 30 ug/g 02/14/96 1545 02/14/96 5

C 14.6 1U ug/g 02114/96 1545 02/14/96 1

Ni 14.6 18 ug/g 02/14/98 1545 02/14/96 2

BOH6V5 EAL01926 As 3.8 10 ug/g 02/14/96 1545 02/14/96 5

Cu 3.8 1U ug/g 02/14/96 1545 02114/96 1

Ni 3.8 11 ug/g 02/14/96 1545 02/14/96 2

00

U = Not above the associated Quantitatlon Limit D:IMSOFFICEIEXCEL1183-H15.XLS
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Environmental Analytical Laboratory ICP Results
Batch # 960212D
Sample Results for Samples:
EAL01927-EAL01928

Analyst: John McCluskey

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
UMBER

DATE
ANALYZED

QUANTITATIO
LIMIT

B0H6V6 EAL01927 As 5.6 16 uglg 02114/98 1545 02/14/96 5

Cu 5.6 6 ug/g 02/14/96 1545 02/14/96 1

Ni 5.6 15 ug/g 02/14/96 1545 02/14/96 2

80H6V7 EAL01928 As 6.9 25 ug/g 02/14/96 1545 02/14/96 5

Cu 6.9 1U ug/g 02/14/96 1545 02/14/96 1

Ni 6.9 12 ug/g 02/14/96 1545 02/14/96 2

< ..

° °
10
w
N



Environmental Analytical Laboratory ICP Results

Batch # 980216B Analyst: John McCluskey

Sample Results for Samples:
Fei r11e7ff-FOl n1075

^
CUSTOMER ID

OR HEIS NUMBEF
LABORATORY

ID
ANALYTE % MOISTUR E

DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
U B

DATE
ANALYZED

QUANTITATIO
LIMIT

BOHBW4 EAL01970 As 6.3 51-1 ug/g 02/16/96 1545 02/16/96 5

Cu 6.3 1U ug/g 02/16/96 1545 02/16/96 1

Ni 6.3 15 ug/g 02/16/96 1545 02/16/96 2

60H6W5 EAL01971 As 6.0 51? ug/g 02/16/96 1545 02/18/96 5

Cu 6.0 11.1 ug/g • 02/16/96 1545 02/16/96 1

Ni 6.0 16 ug/g 02/16/96 1545 02/16/96 2

BOH6W6 EAL01972 As 2.6 5U ug/g 02/16/96 1545 02/16/96 5

Cu 2.6 1U ug/g 02/16/96 1545 02/16/96 1

Ni 2.6 15 ug/g 02/16/96 1545 02/16/96 2

BOH6W7 EAL01973 As 3.8 5U ug/g 02/18/96 1545 02/16/96 5

Cu 3.8 1U ug/g 02116/96 1545 02/16/96 1

Ni 3.8 9 ug/g 02/16/96 1545 02/16/96 2

60H6W8 EAL01974 As 9.1 5U uglg 02/16/96 1545 02/16/96 5

Cu 9.1 1U ug/g 02116/96 1545 02/16/96 1

01 9.1 18 ug/g 02/16/96 1545 02/16/96 2

130H6W9 EAL01975 As 11.9 5U ug/g 02/16/96 1545 02/18/96 5

Cu 11.9 64 ug/g 02/16/98 1545 02/16/96 1

Ni 11.9 20 ug/9 02/16/98 1545 02/16/96 2

N
O

U = Not above the associated Quantitation Limit D:1MSOFFICEIEXCEU183-H18.XLs
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Environmental Analytical Laboratory ICP Results

Batch # 960222A Analyst: John McCluskey

Sample Results for Samples:
A 02015 EAL02020E L

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTUR E
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATIO
LIMIT

682201 EAL02015 As 4.1 9 ug/g 02/22/96 1545 02/23/96 5

Cu 4.1 10 ug/g 02/22/98 1545 02/23/96 1

NI 4.1 10 ug/g 02/22/96 1545 02/23/96 2

882202 EAL02018 As 2.1 7 ug/g 02/22/96 1545 02/23/96 5

Cu 2.1 9 ug/g 02122/96 1545 02/23/96 1

NI 2.1 8 ug/g 02122/96 1545 02/23/96 2

682203 EAL02017 As 2.0 9 ug/g 02/22/96 1545 02/23/96 5

Cu 2.0 10 ug/g 02/22/96 1545 02/23/98 1

NI 2.0 10 ug/g 02/22/96 1545 02/23/96 2

682204 EAL02018 As 5.7 13 ug/g 02/22/98 1545 02/23/96 5

Cu 5.7 13 ug/g 02/22/98 1545 02/23/96 1

Ni 5.7 10 ug/g 02/22/96 1545 02/23/98 2

882205 EAL02019 As 2.9 9 ug/g 02/22/96 1545 02/23/96 5

Cu 2.9 14 ug/g 02122/96 1545 02/23/96 1

Ni 2.9 10 ug/g 02/22/96 1545 02/23/98 2

8132208 EAL02020 As 2.4 7 ug/g 02/22/96 1545 02/23/96 5

Cu 2.4 12 ug/g 02/22/96 1545 02/23/96 1

Ni 2.4 8 ug/g 02/22/96 1545 02/23/96 2

U = Not above the associated Quan,titation Limit D:IM SOFFICEIEXC ELt183-H17.XLS
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Environmental Analytical Laboratory ICP Results
Batch # 960226C Analyst: John McCluskey

Sample Results for Samples:
EAL02033-EAL02038

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE 'o MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT

URI^L
DATE

ANALYZED
QUANTITATIO

LIMIT

60H6X4 EAL02033 As 5.1 5U ug/g 02/26/96 1545 02/28/96 5

Cu 5.1 16 ug/g 02/28/98 1545 02/28/98 1

Ni 5.1 10 ug/g 02/26/96 1545 02/28/96 2

80H8X5 EAL02034 As 2.3 5U ug/g 02/26/96 1545 02/28/96 5

Cu 2.3 13 ug/g 02126/96 1545 02/28/96 1

Ni 2.3 8 ug/g 02126/96 1545 02/28/96 2

B0H8X6 EAL02035 As 2.5 5U Ug/g 02/26/96 1545 02/28/96 5

Cu 2.5 12 ug/g 02/26/96 1545 02/28/96 1

Ni 2.5 8 Ug/g 02/26/96 1545 02128/96 2

1301-16X7 EAL02036 As 3.4 5U ug/g 02/26/96 1545 02/28/98 5

Cu 3.4 29 Ug/g 02/26/96 1545 02/28/98 1

Ni 3.4 11 ug/g 02/28/96 1545 02/28/96 2

B0H8X8 EAL02037 As 2.5 5U ug/g 02126/96 1545 02/28/96 5

Cu 2.5 12 Ug/g 02/26/96 1545 02/28/96 1

NF 2.5 9 ug/g 02/26/96 1545 02128/96 2

BOHBX9 EAL02038 As 2.5 NA NA 02126/96 NA NA NA

Cu 2.5 NA NA 02126/96 NA NA NA

Ni 2.5 NA NA 02126/96 NA NA NA

U = Not above the associated Quantitation Limit

Note: EAL0203B was lost In process and had to be rerun
D:IMSOFFICEIE XCELN 83 •H18. XLS
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Environmental Analytical Laboratory ICP Results

Batch # 960226C Analyst: John McCluskey

Sample Results for Samples: '
EAI_02038-EAL02042

CUSTOMER ID
OR HEIS NUMBER

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEKiHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
NUMBER

DATE
ANALYZED

QUANTITATION
LIMIT

B0H8X9 EAL02038 As 2.5 5U ug/g 02/27/96 1545 02/28/96 5

Cu 2.5 15 ug/g 02/27/96 1545 02/28/96 1

NI 2.5 11 110/9 02/27/06 1545 02/28/06 2

BOH6YO EAL02039 As 2.0 5U ug/g 02/27/96 1545 02/28/96 5

Cu 2.0 13 ug/g 02/27/96 1545 02128/98 1

Ni 2.0 11 ug/g 02/27/96 1545 02/28/96 2

BOHSYI EAL02040 As 2.8 5U ug/g 02/27/98 1545 02/28/96 5

Cu 2.8 12 ug/g 02/27/96 1545 02/28/96 1

Ni 2.8 9 ug/g 02/27/96 1545 02/28/96 2

1301-16Y2 EAL02041 As 9.4 9 ug/g 02/27/98 1545 02/28/98 5

Cu 9.4 19 ug/g 02/27/96 1545 02/28/96 1

NI 9.4 15 ug/g 02/27/96 1545 02/28/96 2

BOH8Y3 EAL02042 As 5.1 16 ug/g 02/27/96 1545 02/28/96 5

Cu 5.1 18 ug/g 02/27/96 1545 02/28/96 1

Ni,. 5.1 13 ug/g 02/27/96 1545 02/28/98 2

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H19.XLS
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Environmental Analytical Laboratory ICP Results
Batch # 960226C Analyst: John McCluskey
Sample Results for Samples:
FA102043.EA102048

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
U B

DATE
ANALYZED

QUANTITATIO
LIMIT

B0HGY4 EAL02043 As 5.3 9 ug/g 02127/96 1545 02/28/96 5

Cu 5.3 17 ug/g 02/27/96 1545 02/28/96 1

Ni 5.3 15 ug/g 02/27/96 1545 02/28/98 2

BOHGY5 EAL02044 As 4.0 5U ug/g 02/27/96 1545 02/28/96 5

Cu 4.0 15 ug/g 02/27/96 1545 02/28/96 1

Ni 4.0 14 ug/g 02/27/98 1545 02/28/96 2

BOHGZ2 EAL02045 As 7.0 5U ug/g 02/27/96 1545 02/28/90 5

Cu 7.0 29 ug/g 02/27/98 1545 02/28/96 1

Ni 7.0 15 ug/g 02/27/96 1545 02/28/96 2

BOHGZ3 EAL02046 As 0.2 5U ug/g 02/27/96 1545 02128/96 5

Cu 0.2 11.1 ug/g 02/27196 1545 02/28/96 1

Ni 0.2 2U ug/g 02/27/96 1545 02/28/96 2

NA NIST SRM 270 As NA 16 (68%R) ug/g 02/27196 1545 02/28/96 5

Cu NA 125 (127%R) ug/g 02/27/96 1545 02/28/96 1

Ni NA 48 (109%R) ug/g 02/27/96 1545 02/28/96 2

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H2o.XLs
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Environmental Analytical Laboratory
Batch # 860228B
Sample Results for Samples:
Gm n9nR7_pnl n9n79

ICP Results
Analyst: John McCluskey

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE °^ MOISTUR
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT

^RIEL
DATE

ANALYZED
QUANTITATIO

LIMIT

682809 EAL02067 As 2.5 5U ug/g 02/28196 1545 02/29/96 5

Cu 2.5 11 ug/g 02/28/96 1545 02/29/96 1

Ni 2.5 12 ug/g 02/28/98 1545 02/29/96 2

862810 EAL02068 As 2.9 5U ug/g 02/28/96 1545 02/29/96 5

Cu 2.9 13 ug/g 02/28/96 1545 02/29/96 1

Ni 2.9 11 ug/g 02/28/96 1545 02129/96 2

882811 EAL02069 As 1.6 5U ug/g 02/28/96 1545 02129/9P .5

Cu 1.6 13 u0/g 02128/96 1545 02129/96 1

Ni 1.6 13 ug/g 02/28/96 1545 02/29/96 2

882812 EAL02070 As 2.5 5U ug/g 02/28/96 1545 02129/98 5

Cu 2.5 14 ug/g 02/28/96 1545 02/29/96 1

Ni 2.5 13 ug/g 02/28/96 1545 02/29/96 2

652813 EAL02071 As 3.4 5U ug/g 02/28/96 1545 02/29/96 5

Cu 3.4 13 ug/g 02/28/96 1545 02129/96 1

NI 3.4 12 ug/g 02/28/96 1545 02/29/98 2

8132814 EAL02072 As 3.8 5U ug/g 02/28/96 1545 02/29/98 5

Cu 3.8 15 ug/g 02/28/96 1545 02/29/96 1

Ni 3.8 12 ug/g 02128/96 1545 02/29/96 2

U = Not above the associated Quantitation Limit D:1MSO FFIC EIEXCELYI83-H23. XLS
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Environmental Analytical Laboratory ICP Results
Batch # 9603048 Analyst: John McCluskey

Sample Results for 183-H Project:
EAi 02092 EA102098. EAL02107-2109

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
UMBERN

DATE
ANALYZED

QUANTITATIO
LIMIT

B0HGP4 EAL02092 As 1.8 51.1 ug/g 03/04/96 1545 03/06/96 5

Cu 1.8 11 ug/g 03/04/96 1545 03/06/96 1

Nf 1.8 12 ug/g 03/04/96 1545 03/06/98 2

80H0Q5 EAL02103 As 1.4 51.1 ug/g 03/04/98 1545 03/06/98 5

Cu 1.4 13 ug/g • 03/04/96 1545 03/06/96 1

Ni 1.4 12 ug/g 03/04/96 1545 03/06/96 2

BOHGQO EAL02098 As 2.1 5U ug/g 03/04/96 1545 03/06/96 5

Cu 2.1 11 ug/g 03/04/98 1545 03/06/96 1

Ni 2.1 12 ug/g 03/04/96 1545 03/06/96 2

8C0401 EAL02107 As 5.5 8 ug/g 03/04/96 1545 03/06/96 5

Cu 5.5 14 ug/g 03/04/96 1545 03/06/96 1

Nf 5.5 16 ug/g 03/04/96 1545 03/06/96 2

8C0402 EAL02108 As 3.3 51.1 ug/g 03/04/96 1545 03/06/98 5

Cu 3.3 11 ug/g 03/04/96 1545 03/06/96 1

Nf 3.3 12 ug/g 03/04198 1545 03/06/96 2

8C0403 EAL02109 As 8.0 11 ug/g 03/04/98 1545 03/06/98 5

Cu 6.0 14 ug/g 03/04/96 1545 03/06/98 1

NI 6.0 15 ug/g 03/04/96 1545 03/06/96 2

U= Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H24.XLS

< ...
0 0
^
w
tJ



Environmental Analytical Laboratory ICP Results

Batch # 960304B Analyst: John McCluskey

Sample Results for 183-H Project:
FAi n9M19-21n2. FAI_o2104-2105

INSTRUMENT
CUSTOMER ID

OR HEIS NUMBE
LABORATORY

ID
ANALYTE % MOISTURE

DRY WEIGHT
RESULT

UNITS
DATE

PREPARED
SERIAL
UMBERN

DATE
ANALYZED

QUANTITATIo
LIMIT

B0HGQ1 EAL02099 As 2.9 8 ug/g 03/05/96 1545 03/06/96 5

Cu 2.9 11 ug/g 03/05/98 1545 03/06/96 1

Ni 2.9 23 ug/g 03/05/96 1545 03/06/96 2

BOHGQ2 EAL02100 As 2.2 9 ug/g 03/05/98 1545 03/06/96 5

Cu 2.2 10 ug/g . 03/05/96 1545 03/08/98 1

NI 2.2 9 ug/g 03/05798 1545 03/06/96 2

B0HGQ3 EAL02101 As 1.8 7 ug/g 03/05/96 1545 03/06/90 5

Cu 1.8 10 ug/g 03/05/98 1545 03/06/96 1

Ni 1.8 10 ug/g 03/05/96 1545 03/06/96 2

BOHGQ4 EAL02102 As 2.8 6 ug/g 03/05/96 1545 03/06/96 5

Cu 2.8 11 ug/g 03/05/96 1545 03/06/98 1

Ni 2.8 11 ug/g 03/05/96 1545 03/06/96 2

BOHGQB EAL02104 As 2.8 7 ug/g 03/05/96 1545 03/06/96 5

Cu 2.6 32 ug/g 03/05/98 1545 03/08/98 1

NI` 2.6 11 ug/g 03/05/96 1545 03/08/96 2

BOHGQ7 EAL02105 As 0.2 5U ug/g 03/05/96 1545 03/08/96 5

Cu 0.2 1U ug/g 03/05/96 1545 03/06/96 1

Ni 0.2 2U ug/g 03/05/96 1545 03/08/96 2

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H25.XLS
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Environmental Analytical Laboratory ICP Results

Batch # 9603048 Analyst: John McCluskey

Sample Results for 183-H Project:
Fni nqnaa.2nA7

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
UMBER

DATE
ANALYZED

QUANTITATIO
LIMIT

B0HGP5 EAL02093 As 1.8 6 ug/g 03/05/96 1545 03/06/96 5

Cu 1.8 10 Ug/g 03/05/96 1545 03/06/96 1

NI 1.8 10 ug/g 03105/96 1545 03/06196 2

BOHGP6 EAL02094 As 4.0 7 Ug/g 03/05/96 1545 03/06/96 1

Cu 4.0 10 ug/g • 03/05/96 1545 03/06/96 1

NI 4.0 9 Ug/g 03/05/96 1545 03/06/98 2

80HGP7 EAL02095 As 4.0 7 ug/g 03/05/98 1545 03/08/96 5

Cu 4.0 9 uglg 03/05/96 1545 03/06/96 1

NI 4.0 9 Ug/g 03/05/96 1545 03/06/96 2

BOHGPB EAL02096 As 3.1 6 Ug/g 03/05/96 1545 03/06/96 5

Cu 3.1 12 ug/g 03/05/98 1545 03/06/96 1'

Ni 3.1 10 Ug/g 03/05/96 1545 03/06/96 2

B0HGP9 EAL02097 As 2.1 7 ug/g 03/05/96 1545 03/06/98 5

Cu 2.1 9 ug/g 03/05/96 1545 03/06/96 1

Ni` 2.1 10 ug/g 03105/96 1545 03/06/96 2

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCELt183-H26.XLS
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Environmental Analytical Laboratory ICP Results

Batch # 960311A Analyst: John McCluskey

Sample Results for 183-H Project:
cAI 6111240_eeI 41991e

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIOHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
SERIAL
U B

N

DATE
ANALYZED

QUANTITATIO
LIMIT

6C11-05 EAL02219 As 3.1 5U ug/g 03/12/98 1545 03/13/96 5

Cu 3.1 11 ug/g 03/12/96 1545 03/13/96 1

NI 3.1 11 ug/g 03/12/96 1545 03/13/96 2

6C11-06 • EAL02220 As 1.7 5U ug/g 03/12/98 1545 03/13/96 5

Cu 1.7 13 ug/g • 03/12/96 1545 03/13/96 1

Ni 1.7 10 ug/g 03/12/96 1545 03/13/98 2

6C11-16 EAL02221 As 1.8 51.1 ug/g 03/12/96 1545 03/13/98 5

Cu 1.8 14 ug/g 03/12/96 1545 .03/13/98 1

Ni 1.8 11 ug/g 03/12/96 1545 03/13/96 2

6C11-26 EAL02222 As 2.5 5U ug/g 03/12/96 1545 03/13/98 5

Cu 2.5 13 ug/g 03/12/96 1545 03/13/96 1

Ni 2.5 12 ug/g 03/12/96 1545 03/13/98 2

6C11-34 EAL02223 As 2.9 5U ug/g 03/12198 1545 03113/98 5

Cu 2.9 11 ug/g 03/12/96 1545 03/13/98 1

Ni 2.9 10 ug/g 03/12/96 1545 03/13/98 2

8C11-35 EAL02224 As 3.4 5U ug/g 03/12/96 1545 03/13/96 5

Cu- 3.4 11 ug/g 03/12/96 1545 03/13/98 1

Ni 3.4 12 ug/g 03/12/96 1545 03/13/96 2

U = Not above the associated Quantilation Limit D:1M SOFFICEIEXC EL1183-1127.XLS
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Environmental Analytical Laboratory ICP Results

Batch # 960313B Analyst: John McCluskey

Sample Results for 183-H Project:
FAin92en.2241 EA1D2243=2244.EAL02246-2247

CUSTOMER ID
OR HEIS NUMBEF

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEIGHT
RESULT

UNITS
DATE

pREPAREO

INSTRUMENT

U

RI^L
DATE

ANALYZED

QUANTITATIO
LIMIT

6C1301 EAL02240 As 3.2 5U ug/g 03/14196 1545 03/14/98 5

Cu 3.2 92 uglg 03114/98 1545 03/14/96 1

Ni 3.2 12 ug/g 03/14/96 1545 03/14/96 2

6C1302 EAL02241 As 2.8 5.U ug/g 03/14/96 1545 03/14/96 5

Cu 2.8 104 ug/g • 03/14/96 1545 03/14/96 1

Ni 2.8 17 ug/g 03/14/96 1545 03/14/96 2

6C1304 EAL02243 As 1.9 5U ug/g 03/14/96 1545 03/14/98 5

Cu 1.9 11 ug/g 03/14/96 1545 03/14/96 1
---------------

Ni 1.9 12 ug/g 03/14/96 1545 03/14/96 2

6C1305 EAL02244 As 2.1 5U ug/g 03/14/96 1545 03/14/96 5

Cu 2.1 12 ug/g 03/14/96 1545 03/14/96 1

Ni 2.1 13 ug/g 03/14/96 1545 03/14/96 2

8C1307 EA102248 As 2.3 5U ug/g 03/14/98 1545 03114/98 5

Cu 2.3 13, ug/g 03/14/98 1545 03/14/96 1

W` 2.3 12 ug/g 03/14/96 1545 03/14/96 2

6C1308 EAL02247 As 1.8 5U ug/g 03/14/96 1545 03/14/96 5

Cu 1.8 11 ug/g 03/14/96 1545 03114/98 1

Ni 1.8 12 u9/9 03/14/96 1545 03/14/96 2

U= Not above the associated Quantitation Limit 0:1MSO FFICEIEXCEL1183-N28.XLS
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Environmental Analytical Laboratory ICP Results

Batch # 960308C Analyst: John McCluskey.
Sample Results for the Orchard Project:
EAL02173-EAL02178

CUSTOMER ID
OR HEIS NUMBE

LABORATORY
ID

ANALYTE % MOISTURE
DRY WEI(iHT
RESULT

UNITS
DATE

PREPARED

INSTRUMENT
gERIAL
U

DATE
ANALYZED

QUANTITATIO
LIMIT

680801 EAL02173 As 6.5 7 ug/g 03/12/96 1545 03/14/96 5

Cu 6.5 14 ug/g 03/12196 1545 03/14/96 1

Ni 6.5 14 ug/g 03112/96 1545 03/14/96 2

6B0802 EAL02174 As 8.0 19 ug/g 03/12/96 1545 03/14/96 5

Cu 8.0 13 ug/g . 03/12/96 1545 03/14/96 1

NI 8.0 14 ug/g 03/12/96 1545 03/14/96 2

680803 EAL02175 As 6.8 6 ug/g 03/12/96 1545 03/14/90 5

Cu 6.8 14 ug/g 03/12/96 1545 03/14/96 1

Ni 6.8 16 ug/g 03/12/96 1545 03/14/96 2

680804 EAL02176 As 9.9 18 ug/g 03/12/96 1545 03/14/96 5

Cu 9.9 14 ug/g 03/12/96 1545 03/14/96 1

Ni 9.9 14 ug/g 03/12/96 1545 03/14/96 2

6B0805 EAL02177 As 13.3 sample spilled ug/g 03/12/96 1545 spilled 5

Cu 13.3 sample spilled ug/g 03/12/96 1545 spilled 1

N( 13.3 sample spilled ug/g 03/12/96 1545 spilled 2

660808 EAL02178 As 14.4 7 ug/g 03/12/96 1545 03/14/96 5

Cu 14.4 12 ug/g 03/12/98 1545 03/14/96 1

Ni 14.4 16 ug/g 03/12/96 1545 03/14/96 2

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCELIORCHARDI.XLS
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EAL
BATCH # 960212D
QUALITY CONTROL

ANALYST SIGNATUREyjT D 3,

NALYTE
SAMPLE USED

FOR QC

LCS OR
SPIKE

RECOVERY

RELATIVE PERCENT
DIFFERENCE
BETWEEN

DUPLICATES
METHOD BLANK
CONCENTRATION

nitrate-nitrogen EAL1915 128% 2% .023U

fluoride EAL1915 92% 14% .1U

Cr(VI) (3060 method) EAL1915 64% N/A• .8U

nitrate-nitrogen EAL1927 109% 5% .023U

fluoride EAL1927 92% 9% .1U

Cr(VI) (3060 method) EAL1925 114% .8U

U = analyte was not detected above the associated quantitation limit

"sample & duplicate were not detected above the associated quantitatfon limit
"refer to discussion in narrative
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EAL
BATCH t1960226C
QUALITY CONTROL

ANALYST SIGNATURE'^ ^^^

NALYTE
SAMPLE USED

FOR QC

LCS OR
SPIKE

RECOVERY

RELATIVE PERCENT
DIFFERENCE
BETWEEN

DUPLICATES
METHOD BLANK
CONCENTRATION

Cr(Vl) EAL2035 82% 48% .08U

Cr(VI) EAL2041 102% N/A" .08U

fluoride EAL02033 117% 15% .1U

nitrate-nitrogen EAL02033 97% 1% .023U

fluoride EAL02042 114% N/A' .tU

nitrate-nitrogen EAL02042 105% 14% .0231.1

U= anaiyte was not detected above the associated quantitation limit
"sample & duplicate were not detected above the associated quantitation limit
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EAL
BATCH # 960304B
QUALITY CONTROL

ANALYST SIGNATURE:ZAT Q (J^^

NALYTE
SAMPLE USED

FOR QC

LCS OR
SPIKE

RECOVERY

RELATIVE PERCENT
DIFFERENCE
BETWEEN

DUPLICATES
METHOD BLANK
CONCENTRATION

Cr(VI) EAL02094 111% 13% .08U

Cr(VI) EAL02102 104% 85% .08U

nitrate-nitrogen EAL02096 116% 3% .023U

fluoride F-AL02094 86% NIA• .1U

fluoride EAL02104 104% 8% .1U

nitrate-nitrogen EAL02104 107% 3% .023U

U = analyte was not detected above the associated quantitation limit

•sample & duplicate were not detected above the associated quantiation limit
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Environmental Analytical Laboratory

Batch # 960212D

Quality Control Results for Samples:

EAL01915-EAL01928

ICP Results

Analyst: John McCiuskey

analyzed 02/14/96

Name of QC HEIS # EAL # Analyte Expected Result Analytical Result

Method Blank NA NA As < MDL (5ug/g) for Soil Matrix 5U

Cu < MDL (1 ug/g) for Soil Matrix 1 U

Ni < MDL (2ug1g) for Soil Matrix 2U

Matrix Spike (MS) BOH6T4 EAL01915 As Calculate % Recovery 59%

Cu Calculate % Recovery 82%

Ni Calculate % Recovery 97% r

Matrix Spike Dup (MSD) B0H8T4 EAL01915 As Calculate % Recovery 43%

Cu Calculate % Recovery 80%

Ni Calculate % Recovery 76%

Relative Percent Difference (RPD) 90H6T4 EAL01915 As Calculate RPD 31%

Cu Calculate RPD 2%

Ni Calculate RPD 24%

Laboratory Control Sample (LCS) NA NA As 80uglL 68ug/L

watei Cu 20uglL 26ug/L

Ni 40ugIL 47ug/L

MDL = Method Detection Limit

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H15. XLS

O b

^
W
N



0
w
ON

O
0
^
^
W
W

Environmental Analytical Laboratory

Batch # 9602168

Quality Control Results for Samples:

EAL01970-EAL01975

ICP Results

Analyst: John McCluskey

analyzed 02/16/96

Name of QC HEIS # EAL # Analyte Expected Result Analytical Result

Method Blank NA NA As < MDL (5ug/g) for Soil Matrix 5U

Cu < MDL (lug/g) for Soil Matrix 1U

NI < MDL (2ug/g) for Soil Matrix 2U

Matrix Spike (MS) 80H6W8 EAL01972 As Calculate % Recovery 0"/0

Cu Calculate % Recovery 54%

Ni Calcuiate % Recovery 87% :

Matrix Spike Dup (MSD) BOHSW8 EAL01972 As Calculate % Recovery 15%

Cu Calculate % Recovery 52%

NI Calculate % Recovery 2%

Relative Percent Difference (RPD) BOH6W8 EAL01972 As Calculate RPD 5%
Cu Calculate RPp 5%

Ni Calculate RPD 1%

Laborato ry Control Sample (LCS) NA NA As 80ug/L 54ug/L

water Cu 20ug/L 29ug/L

NI 40ugIL 57ugIL

MDL = Method Detection Limit

U = Not above the associated Quantitation Limit

D:IMSOFFICEIEXCEU183-H16.XLS
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Environmental Analytical Laboratory
Batch # 960222A
Quality Control Results for Samples:
EAL02015-E4L02020

ICP Results

Analyst: John McCluskey
analyzed 02/23/98

Name of QC HEIS # EAL # Analyte Expected Result Analytical Result

Method Blank NA NA As < MDL 5ug/ for Soil Matrix 5U

Cu < MDL 1 ug/ ) for Soil Matrix 1 U

NI < MDt (2ug/g) for Soil Matrix 2U

Matrix Spike (MS) 6B2206 EAL02020 As Calculate % Recovery 109%

Cu Calculate % Recovery 100%

Ni Calculate % Recovery 98%

Matrix Spike Dup (MSD) 6B2208 EAL02020 As Calculate % Recovery 110%

Cu Calculate % Recovery 89%

Ni Calculate % Recovery 101%

Relative Percent Difference RPD 6B2206 EAL02020 As Calculate RPD 1%

Cu Calculate RPD 9%

Ni Calculate RPD 2%

Laboratory Control Sample (LCS) NA NA As 80ug/L 76ugIL

water Cu 20uglL 36ug/L

NI 40ug/L 39ug/L

MDL = Method Detection Limit
U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1163-H 17.XLS
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Environmental Analytical Laboratory

Batch # 960226C

Quality Control Results for Samples:

EAL02033-EAL02038

ICP Results

Analyst: John McCluskey

analyzed 02128/98

Name of QC HEIS # EAL # Analyti Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 51.1

Cu < lug/g for Soil Matrix 1 U

NI < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) BOHBX6 EAL02035 As Calculate % Recovery 93%

Cu Calculate % Recovery 125%

Ni Calculate % Recovery 121%

Matrix Spike Dup (MSD) B0H6X6 EAL02035 As Calculate % Recovery 99%

Cu Calculate % Recovery 124%

Ni Calculate % Recovery 116%

Relative Percent Difference RPD B0H8X8 EAL02035 As Calculate RPD 5%

Cu Calculate RPD 1%

NI Calculate RPD 3%

Laboratory Control Sample LCS NA NA As 917ug/g, Calculate % Recovery 112%

soil Cu 8910ug/g, Calculate % Recovery 148"/0

NI 61 ug/g, Calculate % Recovery 116%

Laborato ry Control Sample (LCS) NA NA NA NA NA

water NA NA NA

NA NA NA

U= Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H 18.XLS
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Environmental Analytical Laboratory

Batch # 960226C

Quality Control Results for Samples:

ceI nonzR_Kni nine9

ICP Results

Anaiyst: John McCluskey

analyzed 02/28/96

Name of QC HEIS # EAL # Analyte Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 5U

Cu < 1ug/g for Soil Matrix 1U

NI < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) BOH6YO EAL02039 As Calculate % Recovery 89%

Cu Calculate % Recovery 114%

Ni Calculate % Recovery 183%

Matrix Spike I)up (MSD) B0H6Y0 EAL02039 As Calculate % Recovery 116%

Cu Calculate % Recovery 121%

Ni Calculate % Recovery 113%

Relative Percent Difference (RPD) BOH6YO EAL02039 As Calculate RPD 18%

Cu Calculate RPD 5%

NI Calculate RPD 34%

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug1g, Calculate % Recovery 125%

soil Cu 6910ug1g, Calculate % Recovery 150%

Ni 61ug/g, Calculate % Recovery 131%

Laboratory Control Sample (tCS) NA NA As 80ug/L, Calculate % Recovery 24%

water Cu 20ug/L, Calculate % Recovery 195%

NI 40ug/L, Calculate % Recovery 78%

U = Not above the associated Quantitation Limit D:1MSOFFI CEIEXCEU183-H19.XLS
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Environmental Analytical Laboratory

Batch # 960226C

Quality Control Results for Samples:

EAL02043•EAL02046

ICP Results

Analyst: John McCluskey

analyzed 02/28/96

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 5U

Cu < 1ug/g for Soil Matrix 1U

NI < 2ug/g for Soil Matrix 2U

Matrix Spike MS BOHGY EAL02043 As Calculate % Recovery 90%

Cu Calculate % Recovery 132%

Ni Calculate % Recovery 110%

Matrix Spike Dup (MSD) BOHGY EAL02043 As Calculate % Recovery 113% ;

Cu Calculate % Recovery 128%

NI Calculate % Recovery 114%

Relative Percent Difference RPD BOHGY4 EAL02043 As Calculate RPD 9%

Cu Calculate RPD 2%

NI Calculate RPD 2%

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug/g, Calculate % Recovery 115%

soil Cu 8910ug/g, Calculate % Recovery 173%

Ni 61 ug/g, Calculate % Recovery 145%

Laboratory Control Sample LCS NA NA As 80ug/L, Calculate % Recovery 76%

water Cu 20ugIL, Calculate % Recovery 170%

Ni 40ugIL, Calculate % Recovery 102%

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCELt183-H2O.XLS
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Environmental Analytical Laboratory

Batch # 960228B

Quality Control Results for Samples:

EAL02067-EAL02072

ICP Results

Analyst: John McCluskey

analyzed 02/29/96

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 5U

Cu < lug/g for Soil Matrix 11.1

NI < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) B82814 EAL02072 As Calculate % Recovery 20%

Cu Calculate % Recovery 114%

Ni Calculate % Recovery 118%

Matrix Spike Dup (MSD) 8B2814 EAL02072 As Calculate % Recovery 33% ;

Cu Calculate % Recovery 110%

Ni Calculate % Recovery 107%

Relative Percent Difference RPD 882814 EAL02072 As Calculate RPD 48%

Cu Calculate RPD 3%

Ni Calculate RPD 6%

Laboratory Control Sample (LCS) NA EPA 0287 As 917u /g, Calculate % Recovery 90%

soil Cu 6910ug/g, Calculate % Recovery 141%

Ni 01ug/g, Calculate % Recovery 131%

Laboratory Control Sample (LCS) NA NA NA NA NA

water NA NA NA

NA NA NA

U = Not above the associated Quantitation Limit D:1MSOFFICEIEXCEL1183-H23.XLS 10
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Environmental Analytical Laboratory ICP Results

Batch # 960304B

Quality Control Results for 183-H Project:

Covers samples EAL02092, EAL02103, EAL02098, EAL02107-EAL02109

Analyst: John McCiuskey

analyzed 03/08/96

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 5U

Cu < 1ug/g for Soil Matrix 11.1

Ni < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) BOHGQO EAL02098 As Calculate % Recovery 80%

Cu Calculate % Recovery 107%

NI Calculate % Recovery 117%

Matrix Spike Dup (MSD) BOHGQO EAL0209B As Calculate % Recovery 97%

Cu Calculate % Recovery 105%

Ni Calculate % Recovery 110%

Relative Percent Difference (RPD) BOHGQO EAL02098 As Calculate RPD 20%

Cu Calculate RPD 2%

Ni Calculate RPD 4%

Laboratory Control Sample (LCS) NA EPA 0287 As 917uglg, Calculate % Recovery 121%

soil Cu 6910ug/g, Calculate % Recovery 138%

Ni 61ug/g, Calculate % Recovery 137910

Laborato Control Sample (LCS) NA NA NA NA NA

water NA NA NA
NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFIC EIEXC EL1183-H24.XLS 10
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Environmental Analytical Laboratory ICP Results

Batch # 9603048

Quality Control Results for 183-H Project:

Covers samples EAL02099-EAL02102, EAL02104-EAL02105

Analyst: John McCluskey

analyzed 03/08/98

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < Sug/g for Soil Matrix 5U

Cu < 1ug/g for Soil Matrix 1U

NI < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) BOHGQI EAL02099 As Calculate % Recovery 77%

Cu Calculate % Recovery 91%

NI Calculate % Recovery 17%

Matrix Spike Dup (MSD) BOHGQI EAL02099 As Calculate % Recovery 100%

Cu Calculate % Recovery 101%

NI Calculate % Recovery 32%

Relative Percent Difference (RPD) B0HGQ1 EAL02099 As Calculate RPD 10%

Cu Calculate RPD 9%

Ni Calculate RPD 11%

Laborato ry Control Sample LCS NA EPA 0287 As 917ug/g, Calculate % Recovery 95%

soil Cu 6910ug/g, Calculate % Recovery 134%

NI 61 ug/g, Calculate % Recovery 107%

Laborato ry Control Sample (LCS) NA NA NA NA NA

water NA NA NA
NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFIC EIEXCEL1183-H26.XLS <
,

0 0

Ŵ
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Environmental Analytical Laboratory

Batch # 960304B

Quality Control Results for 183-H Project:

Covers samoles EAL02093-EAL02097

ICP Results

Analyst: John McCiuskey

analyzed 03/06/96

Name of QC HEIS # EAL # Anaiyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 51.1

Cu < 1 ug/g for Soil Matrix 1 U

Ni < 2ug/g for Soil Matrix 2U

Matrix Spike (MS) BOHGP5 EAL02093 As Calculate % Recovery 83%

Cu Calculate % Recovery 97%

Ni Calculate % Recovery 95%

Matrix Spike Dup (MSD) B0HGP5 EAL02093 As Calculate % Recovery 106% r

Cu Calculate % Recovery 96%

Ni Calculate % Recovery 103%

Relative Percent Difference RPD BOHGP5 EAL02093 As Calculate RPD 12%

Cu Calculate RPD 1%

NI Calculate RPD 5%

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug1g, Calculate % Recovery 96%

soil Cu 8910ug/g, Calculate % Recovery 130%

Ni 61ug/g, Calculate % Recovery 110%

Laboratory Control Sample LCS NA NA As 80ugIL, Calculate % Recovery 96%

water Cu 20ug/L, Calculate % Recovery 55%

Ni 40ug/L, Calculate % Recovery 72%

U= Not above the associated Quantitation Limit D:1M SOFFICEIEXCEL1183-H26.XLS
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Environmental Analytical Laboratory

Batch # 960311A

Quality Control Results for 183-H Project:

Covers samales EAL02019-EAL02024

ICP Results

Analyst: John McCluskey

analyzed 03/13/96

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA. NA As < 5ug/g for Soil Matrix 5U

Cu < lug/g for Soil Matrix 1U

Ni < 2ug/g for Soll Matrix 2U

Matrix Spike (MS) 8C11-05 EAL02219 As Calculate % Recovery 79%

Cu Calculate % Recovery 114%

NI Calculate % Recovery 108%

Matrix Spike Dup (MSD) 8C11-05 EAL02219 As Calculate % Recovery 45% ;

Cu Calculate % Recovery 103%

Ni Calculate % Recovery 96%

Relative Percent Difference RPD 8C11-05 EAL02219 As Calculate RPD 47%

Cu Calculate RPD 9%

Ni Calculate RPD 8%

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug1g, Calculate % Recovery 98%

soil CU 6910ug/g, Calculate % Recovery 153%

Ni 61ug/g, Calculate % Recovery 124%

Laboratory Control Sample LCS NA NA NA NA NA

water NA NA NA

NA NA NA

U = Not above the associated Quantitation Limit, , . D:\MSO FFICEIEXCELt183-H27.XL3
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Environmental Analytical Laboratory 1CP Results

Batch # 960313B

Quality Control Results for 183-H Project:

Covers samotes EAL02240-41.EAL02243-44.EAL02246-47

Analyst: John McCluskey

analyzed 03/13196

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matrix 51.1

Cu < 1 ug/g for Soil Matrix 1 U

Ni < 2ug/g for Soil Matrix 21.1

Matrix Spike (MS) 6C1301 EAL02240 As Calculate % Recovery 80%

Cu Calculate % Recovery 90%

Ni Calculate % Recovery 91%

Matrix Spike Dup (MSD) 8C1301 EAL02240 As Calculate % Recovery 75% r

Cu Calculate % Recovery 107%

Ni Calculate % Recovery 103%

Relative Percent Difference RPD 6C1301 EAL02240 As Calculate RPD 7%

Cu Calculate RPD 7%

NI Calculate RPD 7%

Laborato ry Control Sample (LCS) NA EPA 0287 As 917ug/g, Calculate % Recovery 105%

soil Cu 8910ug/g, Calculate % Recovery 131%

Ni 81 ug/g, Calculate % Recovery 132%

Laborato ry Control Sample (LCS) NA NA NA NA NA

water NA NA NA

NA NA NA

U = Not above the associated Quantitation Limit D:IMSOFFICEIEXCEL1183-H28. XLS
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Environmental Analytical Laboratory

Batch # 960308C

ICP Results

Quality Control Results for the Orchard Project:

envnrc cmmnlae FAI n2173.FA1 02178 (EAL02177 was lost after extraction)

Analyst: John McCluskey

analyzed 03/14/96

Name of QC HEIS # EAL # Analyt Expected Result Analytical Result

Method Blank NA NA As < 5ug/g for Soil Matdx 5U

Cu < 1 ug/g for Soil Matflx 1 U

NI < 2ug/g for Soil Matrix 2U

Matrix Spike MS 880801 EAL02173 As Calculate % Recovery 97%

Cu balculate % Recovery 100%

Ni Calculate % Recovery 104%

Matrix Spike Dup (MSD) f3B0801 EAL02173 As Calculate % Recovery 166%

Cu Calculate % Recovery 100%

Ni Calculate % Recovery 102%

Relative Percent Difference RPD 8B0801 EAL02173 As Calculate RPD 29%

Cu Calculate RPD 0%

Ni Calculate RPD 1%

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug/g, Calculate % Recovery 123%

soil Cu 6910ug/g, Calculate % Recovery 131%

Ni 01ug/g, Calculate % Recovery 132%

Laborato ry Control Sam ple (LCS) NA NA NA NA NA

water NA NA NA

NA NA NA

U={Jot above the associated Quantitation Limit D:IMSOFFICEIEXCELIORCHARDI.XLS
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BHI-00932
Rev. 0

GENERAL VALIDATION CHECKUST

BATCH NUMBER (from Sample Logbook): 'I ^Z12 D ^ 96-0Z16 P,, 96 oZZb G) 9 bo 30 4 13

EpL C l4 iS-014ZS FIuo r lde-^ Nrrra te-N lt r a5et

SAMPLE NUMBERS: EALO Zo33-c ZcM ( ANALYTES REQUESTED• Ne xava let)t Chr-Cn'1l )
ERLCZOqZ-aZlo •- D j^^^ caPpe: ) tJlc el^ /1r5eniC

VALIDATOR: PAUL E i^UE2YSFR^GNATURE: / ^^^+%M DATE 3 2 qj

Requested analytes were performed Yes No

Chain-of-custody forms are complete es Not Available

Anomaly reports are complete and signed Yes None

Organic peer review checklist is complete Yes ot Requird

Inorganic peer review checklist is complete es Not Required

Radiochemical peer review checklist is complete Yes ot Required

Spreadsheets (for Results and QC) are in proper format and
have been signed

Yes No

HEIS numbers have been included Ces Not Required

Client sample identification has been included es ` Not Required

EAL sample numbers have been included es No

SAF has been included ^ No

Narrative has been included and signed es No

?rcc eSSJ,, +wo c,ncrn0.) r'_°portS are In

Form e141-129 Rav.1 2l25I98

D-48

PapD 1

000045



BI-II-00932
Rev. 0

INORGANIC PEER REVIEW CHECKUST

SAMPLEtF:U1LDI9K-I318 DATESAMPLED:Jl^L^L^ila_ DATEANALYZED: OZ iS 6

1

DATE 0 ZZ q(ePEER REVIEWER: • 4 01 SIGNATI^R^E:^

^--)

2"t
IC Anions andlor Cations

Water samples for sulfate and/or nitrate were refrigerated to 46C Yes NA

Holding time requirement was met 48 hours from date sampled for Yes No
nitrate; 28 days for other ions

Date of multi-point calibration D^/S 9L -

The calibration check standard met acceptance criteria for each ion es No
reported

The response for each ion reported in each sample was less than Yes No
the response for that ion in the highest calibration standard

Spike recovery and RPD calculations are correct, and the values Yes No
were reported on the OC spreadsheet

Spike recovery met acceptance criteria for each ion reported Yes No

The reagent blank was analyzed and reported on the OC ^ Tes ^ No
spreadsheet ^^^

Conversion to soil concentration was correct es NA

044 n'ttv'4Z. S P%6 .70.5 12gj°/o

Fotm 8H1-130 Rev.1 2225196 Pwj*4

D-4g 000046



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKLIST

SAMPt.E #: CHLO?L3Z- Z0^ DATE SAMPLED: ^u DATE ANALYZED: i t`

PEERREVIEWER: IGNATU-RE: DATE: OUZq6

IC Anions and/or Cations

Water samples for sulfate and/or nitrate were refrigerated to 40C Yes ®

Holding time requirement was met 48 hours from date sampied for es . No
nitrate: 28 days for other ions

Date of multi-point calibration p -

The calibration check standard met acceptance criteria for each ion Jfes"^
K

No
reported -l

The response for each ion reported in each sample was less than Yes No
the response for that ion in the highest calibration standard

Spike recovery and RPD calculations are correct, and the vaiues Yes No
were reported on the QC spreadsheet

Spike recovery met acceptance criteria for each ion reported Yes No

The reagent blank was analyzed and reported on the QC es No
spreadsheet

Conversion to soil concentration was correct Yes NA

Form eH1-930 Rev.1 2125786 Pp"4

D-50 000047



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKUST

SAMPLE #: FIE IOR -4lt5''DATE SAMPLED: DATE ANALYZED: 6 C q(o

PEER REVIEWER: ^ 1GNATURE: ^i ° TE a3 ZZ^Rb

IC Anions andlor Cations

Water samples for sulfate and/or nitrate were refrigerated to 4•C Yes NA

Holding time requirement was met 48 hours from date sampled for Yes , No
nitrate: 28 days for other ions

Date of muib-point calibration o i -

The calibration check standard met acceptance criteria for each ion es No
reported

The response for each ion reported in each sample was less than /res ^ No
the response for that ion in the highest calibration standard

Spike recovery and RPD calculations are correct, and the values Yes No
were reported on the QC spreadsheet

Spike recovery met acceptance criteria for each ion reported Yes No

The reagent blank was analyzed and reported on the QC ^ No
spreadsheet

Conversion to soil concentration was correct es NA

Form eHIA30 Rev. 7 2MSf96 pa"4

D-s 1 000048



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKLIST

SAMPLE#: EAI.oyITj- mR DATESAMPLED: C q^D DATEANALYZED: ^LILZ^O

PEER REVIEWER: L^014AA C OJJ SIGNATURE: t ^ yTE D) 3 ^Z ^fG

Hexavaient Chromium

Water samples were refrigerated to 4•C Yes No

Holding time requirement was met 24 hours from date sampled Yes No

Date of multi-point calibration pf 22 gG -

The calibration check standard met acceptance criteria es No

The response for hexavalent chromium in each sample was less
than the response in the highest calibration standard

Yes No

Spike recovery and RPD calculations are correct, and the values
were reported on the QC spreadsheet

Yes No

Spike recovery met acceptance criteria Yes No

The reagent blank was analyzed and reported on the QC
spreadsheet

Yes No

Conversion to soil concentration was correct Yes - NA

Fdm BHI-130 Rev.1 2125196 PSW6

NA

D-52 000049



BHI-00932

INORGANIC PEER REVIEW CHECKUST Rev. 0

SAMPLE#: EALOZa33-2oMc DATESAMPU'_D: h21^ DATEANALYZED: 2 Z q(o

PEER REVIEWERJaI-J t &, SIGNATURE L

^

YE; 03 Z 9'^

Hexavalent Chromium

Water samples were refrigerated to 4•C Yes No

Holding time requirement was met 24 hours from date sainpfed Yes No

Date of muMi-poirrt caiibration ol Z2 q(, -

The caBbration check standard met acceptance criteria Yes No

The response for hexavalent chromium in each sample was less
than the response in the highest calibration standard

es No

Spike recovery and RPD calculations are correct, and the values
were reported on the QC spreadsheet

Yes ' No

Spike recovery met acceptance criteria Yes No

The reagent blank was analyzed and reported on the QC
spreadsheet

Yes No

Conversion to soil concentration was correct Yes NA

Form SHI-130 Rev.1 2M996 aaq. s

NA

I ..

D-53
000050



BHI-00932

INORGANIC PEER REVIEW CHECKUST Rev. 0

SAMPLE#l L/1G'9Zr ZIDS DATESAMPUED:^ DATEANALYZED: 0 cs (I

PEER REVIEWER: 1 Acojug^SIGNATURE: ^ U4 DATE: 07 Zz `J!o

U

Hexavalent Chromium

Water samples were refrigerated to 4•C Yes No

Holding time requirement was met 24 hours from date sampled es No

Date of muRi-point calibration a 9b -

The calibration check standard met acceptance criteria es No

The response for hexavalent chromium in each sample was less
than the response in the highesYcaiibration standard

^ No

Spike recovery and RPD calculations are correct, and the values
were reported on the OC spreadsheet

Yes No

Spike recovery met acceptance criteria 67eŝ ^ No

The reagent blank was analyzed and reported on the QC
spreadsheet

Yes No

Conversion to soil concentration was correct Yes NA

FormeHl-130 Rev.1 2J2M6 P.We

D-54

/NA
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BHI-00932

INORGANIC PEER REVIEW CHECKUST Rev. 0

EA LO I915
Z f'1 9 6SAMPLE it: ERLOI°I Z$ DATE SAMPLED: DATE ANALYZED:

PEER REVIEWER: fECUERKS EiJ SIGNATI.JRE: Ptrtll LZ DATE: ^'ILi ^4 6

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yes ^. No
Soil samples were refrigerated at 46C.

Holding time requirement was met 6 months from date sampled. es No

Date of multi-point calibration

The high calibration check standard was within 5% of expected es No
value for each metal reported

The midpoint calibration check standard was within 10% of Yes^ No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, Yes No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes ^ No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

* cantrOf 1IMI'tS have Not L-,een csta611shec(

Form eHi-130 Rev.1 212.i196 Pow t

D-55
000052



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKLIST

eAl-olqTO-

SAMPLE#: EAL01°I'75 DATESAMPLED: DATEANALYZED: 2-4/%

PEER REVIEWER: K5. DllE:RKSEN SIGNATIIRE: %^ 2-;/ AWuQ, DATE: 3ILl l4 6

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yes No
Soil samples were refrigerated at 46C.

Holding time requirement was met 6 months from date sampled. Yes ` No

Date of multi-point calibration 16(q 6 -

The high calibration check standard was within 5% of expected Yes No
value for each metal reported

The midpoint calibration. check standard was within 10% of Yes No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes No
the response for that metal in the highest calibration standard

The QC Standard ( LCS) recovery and RPD calculations are correct, Yes No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

h+gh cali6rahon check standar^ recoverj For N I = 110°1v

tnlaPoint- calibraborl check siandar•C3 recoven{ For 1{S' -76%

mtdPoint cali6rnttorZ check stanclarz3 recovej For Ni' t lZ %

contnml hmlts hqve not ber-n estu6(ishe4

Form 13HI-130 Rev. 1 2125/96 Pags I

D-56
000053



INORGANIC PEER REVIEW CHECKUST

BHI-00932
Rev. 0

EALOZOIS-
SAMPLE#: F-ALOZOZ.Q DATESAMPLED: DATEANALYZED:

PEER REVIEWER: RE,DVERKSEN SIGNAT{JRE: IadQQ9q--124&-1 DATE: 3L q G

ICP Metals

Water samples were preserved with nitric acid to pH <2. ^ No
Soil samples were refr9gerated at 4•C.

Holding time requirement was met 6 months from date sampled. No

Date of multi-point calibration y^Z3 ^q (o -

The high calibration check standard was within 5% of expected Yes No
value for each metal reported

The midpoint calibration check standard was within 10% of Yes No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes^ No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct. Yes No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for
Yes le No

eacn metal reported

The reagent blank was analyzed and reported on the QC (es No
spreadsheet for each metal reported

Conversion to soil concentration was correct NA

n^gh cal^brutton
h,gh caitbrat-^cn

checL Staindar8 recover^ For AS = i08°lo

check standar^ recov" For co = 109%

-r, ccntrol itmits hqve not been esiabltsh ec^

Fortn eHI-130 Rev. 1 2t25196

D-57

ps" I
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BHI-00932

INORGANIC PEER REVIEW CHECKUST Rev. 0

EAI-02033- / `
SAMPLE#: FAL02OyZ DATESAMPLED: DATEANALYZED: y12sf ^b

PEER REVIEWER: RE, DU(=RkSEN SIGNATIJRE: Paj-2 LDA42k'A" DATE: 3 ZI (7

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yes No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. Yes No

Date of mufti-point calibration

The high calibration check standard was within 5% of expected Yes ^i
value for each metal reported -

The midpoint calibration check standard was within 10% of es . No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes ' No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, Yes ** No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at = 10 x MDL, met acceptance criteria.for Yes A No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

high calibrahon check stanoard recoven^ _ ili% For Rs

a soil LcS was anal^zecl in pIace4 oF The, C9,c s+an6ard

^ coniml Iimits have not 6een estnbltsbed

Form BHI-130 Rev. I 2125196 Page I

D-58
000055



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKLIST

s.ALozoK3-
z/z^ qSAMPLE #: EALO7-(,W (̂ DATE SAMPLED: DATE ANALYZED:

PEER REVIEWER: R G• L7UERkS EN SIGNATU,RE: Paj & DATE: 3 zi 9 ^

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yê No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. Yes No

Date of multi-point caGbration

The high calibration check standard was within 5% of expected Yes IV^o
value for each metal reported

The midpoint calibration check standard was within 10% of Yes No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes^ No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, es No
and the values were reported on the OC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes ^ No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

hlsh calt6rai-ton check sfiancaTv recoven^ For Cv = 1\S! `'o

mtd,,lnt caltbrai-lon c.heck 5;1-andar^ recover^ For Cu - t 17%

't cenfrol Ilr'nlr5 VAve. not been establlshc

FormeHl-130 Rev.1 Zt25J96 pa"I

D-59
00Q056



BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKLlST

EALozcG-7- 7- /7 a/9 6
SAMPLE #: EA C ZCTf Z DATE SAMPLED: DATE ANALYZED:

PEER REVIEWER: P E• DUERK.S E N SIGNATURE: r^^^-W^ DATE:

ICP Metals

Water samples were preserved with nitric acid to pH <2. 'es- No

Soil samples were refrigerated at 4•C.

Holding time requirement was met: 6 months from date sampled. es No

Date of multi-point calibration ?-izq lq6 -
The high calibration check standard was within 5% of expected Yes No
value for each metal reported

The midpoint calibration check standard was within 10% of es No
expected value for each metal reported

The response for each metal reported in each sample was less than es No

the response for that metal in the highest calibration standard

The QC Standard ( LCS) recovery and RPD calculations are correct, Yes No

and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes t` No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No

spreadsheet for each metal reported

Conversion to soil concentration was correct es NA

},13h calcbrai-ton chec^ stqndat-r3 recover^ (--or As =`f3°7o

7;r% co, soll L_GS was analyZe,6 in Place OF the G2C srandarc(

a, contrvi limits have not been esi-ct6ltshe4

Form BHI-130 Rev. 1 2125196
Pagr I
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BHI-00932
RINORGANIC PEER REVIEW CHECKUST ev. 0

i:N.-OZ097- _7097 /
3/6^qGSAMPLE#: rAL02CX1$UP5DATESAMPLED: DATE ANALYZED:

EAL03O7-LIOq p ,1
PEER REVIEWER: PE UUERKSEN SiGNATIJRE: I Ctl^X E2_D2,v1 DATE: 3 21 ^IG

iCP Metals

Water samples were preserved with nitric acid to pH <2. ^ No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. es No

Date of multi-point calibration 3/6 I4' Co -

The high caGbratioh check standard was within 5% of expected Yes No
value for each metal reported

The midpoint calibration check standard was within 10% of Yes 7 No
expected value for each metal reported

The response for each metal reported in each sample was less than ^ No
the response for that metaYin the highesTcalibration standard-

The QC Standard (LCS) recovery and RPD calculations are correct, es No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes No

each metal reported

The reagent blank was analyzed and reported on the QC Yes No
spreadsheet for each metal reported

Conversion to soil concentration was correct es NA

calibratton checj; stav)dar^ cecever) For Ni = 109°1a

a soil LGS was anal^zed in Qlace oF the QC Si-anJar(4

* control limits 1lave not- been esta6hshed

Fwm eHi-130 Rev.1 2125196 Pawl

IS-61 000058
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BHI-00932
INORGANIC PEER REVIEW CHECKLIST Rev. 0

FAL-0z21c1 -
SAMPLE#: EALQlZZt'I DATESAMPLED: DATEANALYZED: 3/13 q(,

PEER REVIEWER: PE DUERKSEfd SIGNATURE: 1 actw L ivi.^ DATE: 3 Z-1 6

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yes No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. No

Date of multi-point calibration 3j13 J9 6 -

The high calibration check standard was within 5% of expected Yes ) No
value for each metal reported

The midpoint calibration check standard was within 10% of es No
expected value for each metal reported

The response for each metal reported in each sample was less than ^es No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Ye's Ir No

each metal reported

The reagent blank was analyzed and reported on the QC ^ No
spreadsheet for each metal reported

Conversion to soii concentration was correct Yes ) NA

16% a scil t-.GS wos ana(;j7-e8 in Place oF the (;ZC stanciard

t,control I)nrnis have no} ^xen estabhs}^ec^

Form eHl•130 Rev. 1 2725/96

D-62

Ps" I
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BHI-00932
Rev. 0

INORGANIC PEER REVIEW CHECKUST

t=ALOLZyG-
iN196SAMPLE#: '=ALCt247 OATESAMPUcD: DATEANALYZED:

PEER REVIEWER: PE DUM9S E1J SIGNATURE: LGJ L _-OODATE: 3/ Ll Q 6

ICP Metals

Water samples were preserved with nitric acid to pH <2. Yes No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. es No

Date of multi-point calibration 3/I"I/96 -

The high calibration check standard was within 5% of expected Yes No^
value for each metal reported

The midpoint calibration check standard was within 10% of Yes : No
expected value for each metal reported

The response for each metal reported in each sample was less than Yes No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, No
and the values were reported on the QC spreadsheet

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes No

each metal reported

The reagent blank was analyzed and reported on the QC No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

hi3h caltbrufion check s^andar^ recever^ ar Lu = 1067,

*x ct soil L-GS was analyzed in place o^ the GLG srandarc>'

x' controi limits have not been establishej

Fortn aH1-130 Rev.1 2I25196 Paw1
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BHI-00932

INORGANIC PEER REVIEW CHECKLlST
Rev. o

rALOZ173-
3^IH^^j(,SAMPt-E#: ^1-0A179 DATESAMPLED: DATEANALYZED:

PEER REVIEWER: PEDUERYSEN SIGNATURE: >'^ ^^aZ2&er^ DATE: 3/Zl a0

ICP Metals

Water samples were preserved with nitric acid to pH <2. Y No
Soil samples were refrigerated at 4•C.

Holding time requirement was met 6 months from date sampled. Yes No

Date of multi-point calibration -

The high calibration check standard was within 5% of expected Yes No
value for each metal reported

The midpoint calibration check standard was within 10% of es No
expected value for each metal reported

The response for each metal reported in each sample was less than No
the response for that metal in the highest calibration standard

The QC Standard (LCS) recovery and RPD calculations are correct, es%1C No
and the values were reported on the OC spreadsheet

The OC standard (LCS), at =10 x MDL, met acceptance criteria for Yes No

each metal reported

The reagent blank was analyzed and reported on the QC No
spreadsheet for each metal reported

Conversion to soil concentration was correct Yes NA

h>gh ca1ibri:t-3-tor) cher-k standarzS r'ccovev-^ Fvr As = 109 %6

a soll L.GS was analbze.j in Place cP t he &L, Stano'arq

^ contrcl limlts have not been establlshed ,

Form BH1-130 Rev. 9 2M5196 F.o.+

D-64
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•^^
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Analytical Services
BHI-00932

Anomaly Report
Rev. 0

Number. 3q

Date: 3 46 Preparea By: Tohn I'AcClUs ^e^
and PCLUi qvec-kseh

Discreaancv ' osition

In +he analvs For ICi' metat ^ St w,ll run the QC
a socl LCS wcts substctvTe^ S

^ra11 batches
For The QC si-ar%clurc^ on the

^nda^ Fo

Fotiow, in9 claFrom
no%-%j vn.

IvajuO:^ton oF cthef QC

Z/L9/9G Yj.^^.^fi;;^i i^^ ^^w¢$
f' ^ZS the so(I LCS

'^^^ rviatr^^ sQ^keS
3IGI4^ ^`^^^ i^ ^^^^ indfcafieci acceP^ble C^C
3^13^^G for the batcies an
3/i^ ^96 c^vest^ov^.

Approvals

Customer (If Applicable) EAL Manager

^16

Corrective Action

None

EAL Manager^

3y^^6
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F SAMPLE AND DATA MANAGEMENT
ADMINISTRATIVE VERIFICATION FORM

VER-B96-199
Verifieation Nuaber

VERIFICATION DATE: 5/1/96 VERIFIER: JEAN M. MARSHALL

PROJECT: SOILS FIELD SCREENING SAF NUMBER: B96-060
183-H PHASE II

PACKAGE ID NUMBER: W0903 SDR NUMBER: NONE

SAMPLE NUMBERS: BOH6V8, BOH6V9, BOH6WO. BOH6W1

DATA PACKAGE DEFICIENCIES:

WITHIN THE FOLLOWING SUBSETS NO DEFICIENCIES WERE FOUND:

WET CHEMISTRY

METALS

CHROMIUM VI

Y

DATE DEFICIENCIES TRANSMITTED TO LAB:

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED:

DATA ADMINSTRATIVE VERIFICATION CLOSED: 5/1/96 JMM

E-5 eo
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BHI-00932
Rev. 0

Analytical Data Package Prepared For

Bechtel Hanford g:12346d

Chemical Analysis By
(t4l
^

ta„Quanterra
Environmental Services 'Yd

St. Louis Laboratory w%R

Sample Delivery Group Number: W0903

BHI IDENTIFICATION NUMBER QUANTERRA ID NUMBER

BOH6V8 10378-001
BOHGV9 10378-002
BOH6WO 10378-003
BOH6W1 10378-004

Y

E-6 0001
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Quanrena btto,porared
13715 Rider Trail Norrh
Earth Ciry, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CERTiFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richiand, Washington 99352

February 23, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

550.122
February 20, 1996
Four (4)
Soil
W0903
Summary

1. Introduction

4
AM MG
RECEIVED

Data
Log in

BHI-00932

Rev. 0

On February 20, 1996, four (4) soil samples were received by Quantetra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richiand ID Matrix Date of Receipt
10378-001 BOH6V8 60224301 Soil 02/20/96
10378-002 BOH6V9 60224302 Soil 02/20/96
10378-003 BOH6WO 60224303 Soil 02/20/96
10378-004 BOH6W1 60224304 Soil 02120/96

U. Analytical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: Atsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0.
Hexavalent Chromium by EPA method 7196 was performed by QTESRL.
The data is included in this package.

E-7
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iriiuanterra BHI-0093
Eovi.oummm! Rev. 0
serv;ces

Bechtel Hanford Incorporated
February 23, 1996
Project Number: 550.122
SDG: W0903
Page 2

M. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte.

IV. Definitions

The following codes are used to denote laboraton quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Samnle, Blank Spike

V. Comments

Metals
The recovery of the Matrix Spike Duplicate for Arsenic (144.9%) was greater than 120%,
therefore all data was flagged with an "N ". The Relative Percent Difference was greater than
the suggested QC limits of 20%. See NCM # SL-2497.

Wet Chemistrv
The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 10372-001 on the Fluoride analysis.

E-8 -
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BHI-00932
Rev. 0

iiaanterra
tnvi^mWS^

Bechtel Hanford Incorporated
February 23, 1996
Project Number: 550.122
SDG: W0903
Page 3

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hardcopy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Project Manager
e:\\p[iceTlabbydave\hanw0903.naz

E-9
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^itiilAtARS LOG ♦. a1-" Z `

7

yv. t a:
a.,.....r

LABORATORY NONCONFORMANCE MEMO (NCMI

PROlecr w aM.^.R«.RS.n:
Ncr Mrturm sY (w.wwrl
PARMIETER(31:
SAIIlLE Nlplpqi) AfFECTlD:

ARlA q 3MMRE0 q GC q GEI C/1E11 q CIOAStAT q N

q ORGE%T q IIPw q METALS q RAOCGiM q pATAVER610ATION
q urORGPREP q GCW . q GEO q COWfMG q REFONTWG

q
07HER:

q q q q

L q Hpl«bwn7M^w.R1C.Nwro.QAIP.I,M^yY..

z q ),aanvam.uwaeey a.y.w.n:

z,. q cAlEOORrC oueausOe^ryQaea

q MolOrq nm. ^Ila at nnac

at q GTlOORI'It taGmM)er0ipwanR

q workO.CqOp q imtruertRhiMn

q cdwAnes0oR q OtMr (fM s10)

at q CA7[00RY W. La.away Rwuwr

u,. q GAA=
q >mga.. q «'R^
q fpii.R10CYMIM q dLIkCCRdYRRmw

tu q CONqtMAT1qV:

q asCdlqmhum ' q Cd,b11m1seonTASGk

q olMr(iMitO)

zai q Wfa/r(QN:

q OVK(il'IEIiEpI q YIIO^f011^f.C011

q otlw(iMilO)

224 q OTj/M(.NMO)

10.

i q s.Ra.aee..io^u:
ro w.a.P or ^..rry.s Poma

4. q GCamnm+nna.ntauuwat

el-^roa r+.u q (m«,w timu

q dIPPwm q conaaamms

q Aiulm1' IffMb q Dlink ameu

L q "R=ACt Pro.01s.(i) used. (SN810)

s. q (m,aYO rqNnMR ptlbfsEOn. ($N i10)

7. q U119rt.C(RIm1 11CMb GN RpOf01C b CNflt.
($s..10)

L q RiPabO Osm.moR mnl(f) RipM.r tMn:

q m.TOC rrnb q OAPP Rmrtb

q mnvaas+m q omr(se.st0)

Du.lo:

q 30"»ilram
q :MIA VAMR

q smffcw„am"
q oar.ls..n0)

NOTIFICATION chs k a ro riate item s:

,. arnlnoawerlmn..ne^^z'^,^5., '

in wmq by FAXtr

3Y

91+a+syo.nj.tjv4p

13
OOw (^sOtsiV . .

PROJEGTYRN^GER (ifpn0M11 f QibY.

C1'isnCS Nnr anaRZonx

q -ops'ass' q rMim01!

.
.13

d1PCICtl_ q oCIM(fi0y-

FURTHER ACTION REQUIRED. SEE PAGE 2 OF 2 n n n S17 ,n
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CORRECTIVE ACTION

113
MOOTCAUS& . nrna<ra^[ ^+tini . n3-J.Jy..

q CORRECTIVE AenON:

q ACnQNSrontEVExtREanamxE: .nul^ate75?c' 6a ^ Z^

FIRlT LEVEL SUPERVIlOR: ai!

MANAGER: DAiC .

QC REUIEW
^ NONCONFORMANCE q OEFICIENCY RERUN

FURTNERACTIONREQUIREO:

ASSIGqEC TO:

QCCOORONIITQR: ^^^y ^ M7l:

CORRECTNE ACTION VERIFICATION
q VERIFIED q CANNO.TVERIFY(fpsarynuai)

REASON:

NCM CLOSURE

QC CQORDINATOR: um

SqM!O ORNNNAL MlSTlE RlTA91ED W F1LE: (3 F0.E
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Quanterra February 21, 1996 11:42 em
Account: 10722 Project: 550.122 Ouanterra-Richland OAS No. 550.122 Rev. 0

Project Manager: N. Price
Mester Saeple Login: 10378

,-r

Draft: FiroL- Entered and Reviewed by: PH Review: y^,(^ll{

,

Y11[9rQ4 4

Semple Header Template: `

Sasple No. Client IO
Costnents

M Container Type
_Data:

10378-001 B0N6V8
RICHLAND 1. D. 60224301

1 G4 - Glass Jar-2ot
I CN - Glass Jar-11014L
1
1

10376•001oUP B006y0
Il7CNLAND 1. 0. 60224301

1 GN - Glass Jar-120141.
1

10378-001NS BDH6y0
RICHLAND I. D. 60224301

;r1 1 GY - Glass Jar-2ot
N I G(I - Glass Jar-110ML

i

10370-001MS0 B0N6v11
RICHLAND 1. D. 60ZZ4301

I GM - Glass Jar-2oz

10378-002 0086W
RICMLAND l. 0. 00224302

1 G(( - Glass Jar-2oz
I GN - Glass Jar-120ML
I
I

10378-003 30N61,10
RICNLAND 1. D. 60224303

1 GN - Glass Jar-2ox
I GM - Glass Jar-12014L

J 1
^ 1

C-Matrix

Analysis

-Soil

AS/7060/04
fl/300.0/04
N03/300.0/04
PN/iT/04

Soil

FL/300.0/04
ND3/300.0/D4

Soil

3•:Saeple has not been rad screened.

Date: Collected Received Due Shipper Red Category Rad Sample No.

Class Preservative Anel. Due Date Hold Date Site (Container NuTbers:X filled)

12-FEB-96 10:22 20-FEB-96 10:22 22-fEB-96 FED-EX 3• R4703-004

S COLD 22-FEB-96 10-AUG-96 12A ( 215231:100)
S COLD 22-FEB-96 11-MAR-96 12A (215230:100)
S COLD 22-FEB-96 14-FES-96 12A (215230:100)
S COLD 22-FES-96 10-AUG-96 12A ( 215230:100)

12-FEB-96 10:22 20-FEB-96 10:22 22-FEB-96 FED-EX 3• 94703-004

S COLD 22-FEB-96 11-MAR-96 T2A (215230:100)
S COLD 22-FEB-96 14-FEB-96 T2A (215230:100)

12-FES-96 10:22 20-FEB-96 10:22 22-fEB-96 FED-EX 3* R4703-004

AS/7060/04 S COLD 22-FES-96 10-AUG-96 12A ( 215231:100)
fl/300.0/04 S COtD 22-FEB-96 11-MAR-96 12A ( 215230:100)
N03/300.0/04 S COLD 22-FEB-96 14-FED-96 12A ( 215230:100)

Soil 12-FEB-96 10:22 20-FEB-96 10:22 22-fE8-96 FED-EX 3• R4703-004

A1/7060/04 S COLD 20-FEB-96 10-AUG-96 T2A ( 215231:100)

Soil 12-FEB-96 10:50 20-FEB-96 10:22 22-FES-96 FED-EX 3• R4703-003

AS/7060/04 S COLD 22-FES-96 10-AUG-96 T2A ( 215233:100)
FL/300.0/04 S COLD 22-FEB-96 11-MAR-96 12A (215232:100)
N03/300.0/04 S COLD 22-FEB-96 14-FES-96 12A ( 215232:100)
PN/1T/04 S COLD 22-FEB-96 10-AUG-96 12A (215232:100)

Soil 12-FEB-96 10:50 20-FEB-96 10:22 22-FEB-96 FED-EX 3* R4703-002

AS/7060/04 S COLD 22-FES-96 10-AUG-96 12A (215235:100)
FL/300.0/04 S COLD 22-fEB-96 11-MAR-96 12A (215234:100) ^ dy
N03/300.0/04 S COLD 22-FEB-96 14-FEB-96 12A ( 215234:100)
PN/11/04 S COLD 22-FEB-96 10-AUG-96 12A (215234:100)

0 00
\0

Page I



Project Manaper: Y. Price

Draft: Final: Entered and Reviewed

Saaple Header Teplate:

Saaple No. Client ID
conraents

M Container Type Analy
Data:

10378-004 RON6M1
RFCHLAND 1. D. 60224304

I GW - Glass Jar-2ot
11 GM - Olass Jar-12011L

h7

O
O
O
00

3•=Saaple has not been red screened.

Account: 10722 Project: 550.122 Ouanterra-R
Master Sanple Login:

PH Review:

C-Matri•

sis

Soil

AB/7060/G4
FL/300.0/04
1103/300.0/04
PN/IT/OG

•

OAS No. 550.122 Rev. 0

Date: Collected Received Due Shipper Red Category Rad Sartple No.

Class Preservative Anal. Due Date Hold Date Site (Container Nurbers:X Filled)

12-fEB-96 11:12 20-FEB-96 10:22 22-FEB-96 FED-EX 3* R4703-001

S COLD 22-FEB-96 10-AUG-96 12A (215237:100)
S COLD 22-FEB-96 11-MAR-96 T2A (215236:100)
S COLD 22-FEB-96 14-FEB-96 T2A (215236:100)
S COLD 22-FEB-96 10-AUG-96 12A (215236:100)

Page 2
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Bechtel HantoM, Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST
Paee / of /

Data Turnaround

CoAaUor
Jon Fandrr

Company Contact
L.R. Miller

Telephone
509•373•9592

X Pdorily
Normal

ProJer! Designation
1E3-H Basins Phase 11 8oYs Field Sveenin

Sampllnp Location
183.H basins solls

SAF No.
896-060

la CMst No. Fbld Logbook No. Method of Shbmenl
Hand carry on government vehicle

Shlpped To
CwaMwn

OIIaMe PropeM No. Bi0 of Ladinp/Ab BiU No.

PoasbN SampN HaeNURenwNa Preservallon Cool Cool Cool none

Type of Container PIG Pf0 PIG PIG

No. of Contalner(s) t 1 1 I
SpadsLHandwqaiaf«Stma9e Votume ^a,ory) ^OM^ (OMl 1Or,

SAW'LEAWlLYS18

2

5
!̂1

(,t)D"103 1 2 3 .

Semple No. Mabla• DaU sampled Time S

BoI 6Va' oi s 1 a x x X y
Qo11611 02 S a^.l /050 a' y
130 6lun 0.3 5 o^ la /oso .'AC
goH 101 o s aAIPd IN y r

uD Vt

SIpMhNB Narnse
SPECIAL INSTRUCTIONS

A

a

A
W" / a

R DaleRlme /,-00 1 IC Anlons, Fluoddd, Nitrate ae • a.a.^.+

i°:sawoYO
DatHRme

4.^7o•I
"Ilhod By Qi kne 2 Anenk wr.w

o •a
A . •.

swas • o
InquNMdBy OateJFMe ReosMW By oeValeftime ^

^

Chromlum 8
H

3
/UO

.
,^.^o

a•u..^rq.a•
T •L.M»
" ^ReWiquhAed By Dalefftne Received By Datefflrne 4 Activity Scan ^ ; I yy

V • Vry NYOn

00
0
^0



Client Sample Screening Results
20-Feb-96 '.

CLIENT CODE ID MATRIX RECEPY6D DETECI'OR ACQ DATE SAMPLE MINUTES CNTSA NET(.TMA CNTSO NETCPMD

BIII 8011630 2120%9:43.00AM QUAD2IA 2/20/96 3:00:21 PM 80116J0 30 23 0.68066667 1166 31.264667

I.IQUID Blct: 2/17/967:35:13AM 01(0 1000 16 0.086 1002 1.002

AYDNe: 2/20% TNS.,Altt 1.00E100 , 1.00E+01 Alp; (Dped 2.110E-01 (uCY 1.26E•OS.--(pCV 1.26E+01 t 2.2E.01 ( 'AT . --2.0E+00

Ppmt: 0.8 UWe: L , ml Bet; Al.); 1.02E.02 Se): 4.59E-01 1.)t): 4.59E.01 t 1.2E402 I.IE-02 ^
149

B)11 0011617 2/20/969:43UOAM QUAD2IB 2/20%3:00:21PM 001107 30 6 0.152 44 0.5416667

I.IQUID 84t: 2/17/967:3111AM BKG 1000 49 0.048 925 0925

AdDW: 2120% Te1So,AIl: 1.00E+00 , 1.00E+01 Alp; (DpW 4.65E-01 (uCV 2.10E-05 (pCt/ 2.IOEM1 ♦ 2.2E.01 CAT 1.2E:00

Pplmt: 1.4
/

Udte: L , ml Bet; Alt): 9.57E-01 Sa): 4.11E-05 14t): 4.31E/01 ± 1.9E:01
I

' All1.2E:00
141^ .

^ BHI 80H6J1 2/20%9:45:00AM QUAD2IC 2/20%3:00:21PM 0011618 30 2 0.00966667 37 0.3393333

I.IQUID Bkt: 2/17/96 7:33:13 AM BKG 1000 57 0.057 894 0.894

AdDYea 2/20% TwSe,Altc 1.00Ei00 I.OOEMI- , •----Alp; (DMJ 1.94E-02 (aCV 11.21E-07-----(pCV --..-...9.28E-01 '------L I.tlEr01 - -.__CAT .3.OE.01

Pplmt: 09 IWte: 1. ml Ikt; All): 661F.-01 S.): 298F:05 1(t); 298F:111 } 181::111 17C:00 All
I dt

Bill 001161(0 2/20/969:43:OOAM QUAD21D 2/20963:00:21 PM 801161(0 30 43 1.35413131 2198 95.592

LIQUID 0ly: 21171967:33:15AM DKO 1000 79 0.079 1008 1.008

AY Dre: 2/20% Toa Se, Alq: 1.00E+00 , 1.00E.01 Atpi (Dpm/ 1.4SE+00 (Cl 6.55E-05 (P(.1/ 615E+01 ± 2.7E+01 CAT 3.8E-01

Ppmt: 4.1 Udu: L , ml Bet; Alt): 1.88EM2 Si): 8.48E.01 Lit): 8.48E401 ± 16E402 ' 5.9E-03 µ,
1•I t

PHI 00116V2 2/20%9:43^0Mt QUAD22A 2120/9630:23PM D0H6V1 30 29 0.88213333 146 3.9483333

SOLID 0lq: 2/17/967:3313AM DKG 1000 51 0051 985 0985

AdDYe: 2120% TaSe,A1t: 4.50E+02 102E+01 Alp; (DpW 5.1SE*00 (uq/ 1.10E•02 (pCY 2.89E+01 ± 7.IE100 CAT 1.7E,00 LJ

Pptmt: 80.2 Wlu: t , mt Bet; Alq): 7.83Ei00 S.): 1.98E-02 1-It): 4.40E'01 t 4.7E,00 II 21E'00
Alit
I^t

^ ^i1 C7
H ^

^r
0 0

20-Feb-96
w
tJ
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02/18/98 14:28 12509 373 8640 E4.L.10-013.12-10 BHI-00932 ^001

- Rev. 0
a B
m` =^

^ F c

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory to ^ x
Environmental Analytical Laboratory
IT Hanford Co.

SOILS
Customer 10: SOHY6T4 Pass screen (X) p^ 3
EAy. IDc EAI.01915 Fail screen t)

p01•1 6J -
14

^ ^
Other's at 50 pCi limit

*Z
Z

Pass screen 1 l e
,sW Fail screen (X)

w •
2.49E+01 Calculated Beta Total Activity (pC1f0)
1.62E+01 Calculated Alpha Total Activity (pCirp)

4.11 E+01 Calaulated total activitv pCUp
2.15E+01 Calculated total activity error
9.94E-03 Calculated total activity MDA

Serpn »mpls basad on ( x 1 99•Te or ( 1 90•Sr for bsta sctivhy.

The senan)n0 for othar'o in based on 60 pCUe aK+ and Abha, and 2 pGl9 Alphe IncM+dleO vre 2 sigma srror.

A prssd for 8e10 indieass that the so0 ssmpls contained less than 200 p09 totai rsdlosetivity of whieh

tsa than 20 pCUO is from alpha M+itrinQ mdlonuMidas. par eonastvenam. a fa0sd screen RnsY sis0 have Ons

or men of the fo6owin0 oharseadaefes: The sum of the totd 9emima seeMtY dsnatad In the soil is abovs

a pGy: Bsta smipion from the bullc wmpb is found abovs the natural Hanfonf so0 baokOround (corrsspondinp

to appraximrtNY QOCYI dN0 sr 100 oCLV Titl)) or Alphs unbdon frmn ON bWk s08 is faund aboVr the

nsturN Hsnfenl so8 bsekpreund (oonataondirq to sppropmaulY !0 pCril Anr241). NsturalM eeeurinp

ndionue8das eenrmn to Nanfan) aai, ttleum and Caboml4 as not ineludsd In the sora«:np rnNUramsnt.

.^t^ (^lB t•i+-tb ot' 1-/i-fL

Radlo)opical Ans st Dan Albert I. Davis Data
Radiological Manapar

PaOe 1
E-18
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BHI-00932
YHC-SOY-93-0003 Rev. 0

Revision 4

Figure 1

SAMPLE CHECK-IN LIST
n w. &...v cNr.,.l

Date/Time Received Client Name ^a//_

Project/Client i !J y lo - Batch or Case i

- Cooler ID ( if noted on outside of cooler) E-Z Z_j V

4. Chain of Custody record is taped an inside of cooler lid? Yes [] No

W
N Sample emp ure

11. The folloxing paperworkshould be ac ounted for (N/A if not applicable):

Chain of Custody !(s)

Request for Analysis ^(s)

1. Condition of shipping container? y'

2. 'Custody [ 3Seals on cooler intact? Yes No

3 . Custody Seals dated and signed? Yes No [ 3

5. Vermiculite/packi ng material is: Wet [kT Dry [ 3

76. Each sampie is in a plastic bag? Yes [ ] No []

7. Number of sample containers in cooler: ^ ^.

8. Samples have: ^ tape hazard labels

custody seals appropriate sample
labels

9. _ Suaples are: ^ in good condition leaking

broken have air bubbles

other

10. Coolant Present? Yes o T erat

Airbill i Carrier

12. Have any anomalies been identified above? Yes [ 3 No

13. Nemos have been initiated for all anomalies`identified above? Yes [ J

Printed Name/signature Date/Time

33

E-19
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BHI-00932
Rev. 0

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT

Radiometr(c Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer 10: BOHY6T8

EAL ID: EAL01919

SOILS
Pass screen 1 1
Fail screen p0 aC + 3&srr..

. . ^f^

Q7

Other's at SO pCi Gmit

Pass screen I I
Fail screen (XI

9.59E+01 Calculated Beta Total Activity (pCilp)

1.89E+01 Calculated Alpha Total Activity (pCi/p)

1.15E+02 Calculated total activity pC(/0

1.82E+01 Calculated total activity error

9.94E-03 Calculated total activity MDA

Senan tunpla baatd on ( x) 817-TC or ()80-Sr for bata activity

The acrunin0 for othar's is based on 50 pCUO 8att and Alpha. and 2 pCVO Alpha including the 2 8i0ma .rror.

A passed for Seaa indiesas that the so2 sampa contained Ina than 200 p0V0 total radioacdvity of which

INn than 20 pWa is front rpha amittlna radionuclides. For emrarvadatn, a failed screen may also have one

or mora of the fellowinp cnaractuisdcs: The tum of the totY Qamma aedvity detected in the soV Is above

i/Cl%O: 6ata wnisaion from the bulk aampls is found abova the natural Hanford soil background (cmmpondinQ

to approromataly 6pLL/ JwaO or 100 pGVO To.VAI; of Alpha amit:on from the bulk soil Is found above the

naeud Nanford toil baeicpround (eorraapondin0 to apprmematNy f0 pQl// Mn-241). NaauNty eeeurinp

ndianudida oommon to Haderd to0, trieurn, and Carbon•14 an not indudad in the somnin0 msawmnaen.

Radiological A Yst

2,14-ti z..t
Date Atbat I. Davis Data

Radiofo0ica! Manfper

Page 1

E-20
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BHI-00932

Rev. 0

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT

Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

SOILS

Customer 10: BOHY6T6 Pass sereen

EAL ID: EAL01917 Fa8 screen (X)

^^^b^0 Other's at 50 pG Gmit
Pass screen

(;0 Fail screen (X)
Q 1o-4G

1.16E+02 Calculated Bea Total Activity IpG/Q)
.3.22E+01 Calculated Alpha Total Activity (pCi/9) al ^

1.49E+02 Calculated total activity pCUO
5.66E+01 Calculated total activity error

9.72E-03 Calculated totat activity MDA

Sussn somplo based on ( x f 99-Te or f I 90-Sr for bets activity.

The sersanin0 for othw's is based on 60 pC1l0 an and Alphs, and 2 pCYO WA ineludna the 2 siams arrer.

A psa.ad for Sole indicatw thK the sai arnpis eonoinad lass tMn 200 Pa0 tortl r"osevvior of whieh

Ins than 20 paa is hom slphs smieNna ruBorwdidp. For eonssnadsm. s faibd aemn may also have one

or more of the fofiowin0 cMraatMatlos: The awn of the tetd penns sotlvity datscnd in the sod is above

fOCJf; 9an aminion from the bulk sarydo is found above the natural MrMmd so8 baekpround (oorrnoondinp

to approximotNY iOCYI dw00 or 100OL98 Ti40); or A{pIw aminion from the bu0c soil is found above the

nmaual Honford soi bedcareund (eornapondina to appro3mmah 10 pr7/j Nawrallv oeeudnp

ndionuudidas conmon to Hanford soa, tdtim and Grbon.l4 an not indWw in the acresninp inanuremant.

k#L aoD
Radiological Analyst

.2 rL-1 c
Dan AVmn 1. Davis

Radiological Manaber

Pape 1
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ciiew:

Prolac No: 53-0. 1ZZ

sh;pper/Na: Fc> Ex Wl 53yy o9s

Condinoow.riao« (Cbeck all that .ppiy):

BHI-00932
Rev. 0

I.o* No.: _

o,e: Z- c. Y f

ioiri 2tfta )n: !11
RFA/COC Nnmbets: s^f Z 2 6

1. 0 s.VkK«neabrokeniksidol. 8. a s.mprrooacommoner ao<.amsanspkm
2. 0 s.mpk raeivea vimm veov« araar+ave. on vsvu woet fixpYi:

o Cooler cupermore sm .Am ac t 2c

R d emp.ramee:ecor

D pH 9. G Ap aooWs on s'sbiU oot eeniwd wi! sb#amaL

G atdr 10. 0 O&w (sspisin bobm):

3. 0 sample reoeivaa m mqrope< coat.mer. 1

t. 0 $ampie raeived v-ho^ PmWPpawM• Explain:
c

J. C pspaewoet ieaiwd wimas saaspir

6. (3 No stmPle ID on sfuwlt oamder.

I7. G Cu^eodv me '

C N. farfoas wee sMM ssrrlIs nca}t CwYr Tumpearn Upw Le*C 02 IC'

Noes:

O CGsac's Na LbesW v^lvf oo: a7:

G Ciimt's Na faooeaY is wiiias ac af:

G SampM(s) P^sMd'ss is'.

O Ssrpisp) oo boW weeii ^MYw6. aotlw.

s+oyr Cooeoi srpn;wr str.n.: ror errnrfg-la- DsaK

PM« Mumpment w...: Aw,.. ,^rWdLA,.J c...c a a I -4i

weOIXMYi.,W:MAIIM Qf 13!lQ1iC!as
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iiuanterra Bxr-0o9_

Emironmennl
Rev. 0

Guanterra-Riehtand Senices
P.O. Box 1970
Riohland, WA 99552

Category: As EPA7060
Project: 550.122

Sampte Date : 02/12/96
Method: EPA 7060 Receipt Date : 02/20/96
Matrix: SOLID Report Date : 02/22/96

lient Ownterra Blank SaaQte Prep. Analyses Detection
ID ID Analyte CAS Mumber Now Date Date Result Unit Oual. Limit Dil.

R6V8 10378-001 Arsenic 440-38-2 OCBLK9199 -1 02/21 /96 02/21/96 10.7 MG/KG 2.1 2

-0M6V8 10378-001MS Arsenic 7440-38-2 0C8LK91997-1 02/21/96 02/21/96 117 XREC 2

-0M6V8 10378-001115D Arsenic 7440-38-2 0C8tx91997-1 02/21/96 02/21/96 145 %REC 2

-006V9 10378-002 Arsenic 7440-38-2 0C8LK91997-1 02/21/96 02/21/96 1.5 MG/KG 1.0 1

-0146410 10378-003 Arsenic 7440-38-2 0C8t.K91997-1 02/21/96 02/21/96 1.8 MG/KG 1.0 1

01(6411 10378-004 Arsenic 7440-38-2 0C8LR91997-1 02/21/96 02/21/96 4.7 MG/KG 1.1 1

-A 0CBLK91997-1 Arsenic 7440-38-2 0C8LK91997-1 02/21/96 02/21/96 0.10 MG/KG U 1.0 1

.l OCLC591997-1 Arsenic 7440-38-2 0C3LK91997-1 02/21/96 02/21/96 97 fREC 20

E-24 0019



U.S. EPA - CLP

1
INORGAN=Z ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL
Level (low/med): LOW
% Solids: 95.2

BHI-00932
Rev. 0

EPA SAMPL•E NO.

1 BOH6V8

1Contract: 550.122
SAS No.: SDG No.: W0903

LaS Sample ID: 10378-001
Date Received: 02/20/96

Concentration Units :--g/L or mg/kg dry weight): MG/KG

CAS No. Analyze Concentration C Q

7440-38-2 Arsenic 10.7 N

Color Before:
Color After:

Comments

Clarity Before:
Cla=ity After:

M

Texture:
Artifacts:

rORM I - IN
SW-846

E-25
0020



U.S. EPA - CLP

1'
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 97.3

BHI-00932
Rev. 0

EPA SAMPLE NO.

( BO=6V9
Contract: 550.122 I
SAS No.: SDG No.: w0903

LaB Sample ID: _0378-002
Date Received: --2/20/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsnic 1.5 N

'2olor Before:
-olor After:

-^omments

Clarity Before:
Clarity After:

IM

F I

Texture:
Artifac=s:

FORM I - IN
8W-846

E-26 0021



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Katrix (soil/water): SOIL_
Level (low/med): LOW
o Solids: 97.9

B$I-00932
Rev. 0

EPA SAMPLE NO.

Contract: 550.122
I B0H6W0

SAS No.: SDG No.: W0903
LaB Sample ID: 10378-003
Date Received: 02/20/96

Concentration Units (ug/L or mg/kc dry weight): MG/KG

CAS No. Analyte Concentra-'_on C Q

7440-38-2 Arsenic 1.8 N

^olor Before:
=o1or After:

Clarity Before:
Clarity After:

:^omments:

M

F

Texture:
Artifacts:

FORM I - IN
SW-846

E-27 0022



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL
Level (low/med): LOW
% Solids: 92.-8

BHI-00932
Rev. 0

EPA SAMPLE NO.

I BOH6W1
Contract: 550.122

I

SAS No.: SDG No.: W0903
Lt Sample ID: 10378-004

Date Received: 02/20/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 4.7

=olor Before:
=olor After:

Clarity Before:
Clarity After:

"omments:

M I

Texture:
Artifacts:

FORM I - IN
SW-846

E-28 0021



U.S.. EPA - CLP

3
BLANKS

BHI-00932
Rev. 0

Lab Name: QUANTERRA MO Contract: 550.122

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0903

Preparation Blank Matrix (soil/water): SOIL_

Preparation B1ank.Concentration Units (ug/L or mg/kg): MG/KG

Analyte

Arsenic

Initial
Calib.
Blank
(ug/L) C

Conti

1

nu
Bl
C

ing Calibr
ank (ug/L)

2

at

C

ion

3 C

Prepa-
ration
Blank C M

1.0 U 1.0 U 1.0 U 0.100 U F_- _

- - - - - -,

- - - - - -
- - - -_ -

( -- - - - -

;̂̂
- -^ _

FORM III - IN
SW - 846

E-29
0024



BHI-00932
U.S. EPA - CLP Rev.O

SA EPA SAMPLE NO.
SPIKE SAMP:c RECOVERY

V8S
Lab Name: QUANTERRA MO Contract: 550.122-I

BOH6

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0903

Matrix (soil/water): SOIL_ Level (low/med): LOW_

% Solids for Sample: _95.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result ( SR) C

Spike
Added (SA) oR

Arsenic 80-120 15.6408 10.7206 4.20 117.1

:omments:

Q M

F

FORM V Par-- 1- IN SW-846

E-30 0025



U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

jab Name: QUANTERRA MO

jab Code: ITMO Case No.:

Satrix (soil/water): SOIL

BHI-00932
Rev. 0

EPA SAMPLE NO.

I B0H6V8SD i
Contract: 550.122

SAS No.: SDG No.: W0903

Level (low/med): LOW

: Solids for Sample: _95.2

Concentraticn Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spi:ced Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

Arsenic 80-120 16.8088 10.7206 4.20 145.0

- _ Y

:omments:

QI M

Ni

-^-

-'-
-^-

-^-
-;-
-;-

FORM V (Part 1- IN SW-846

E-31 0026



U.S. EPA - CLP

6A
MATRIX SPIKE DUPLICATES

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOH6V8S

:,ab ::ame: QUANTERRA MO

^ab Zode: ITMO Case No.:

datr_x (soil/water): SOIL

95.2Solids:

Contract: 550.122

SAS No.:

Percent recoveries:

SDG No.: W0903

Level ( low/med): LOW

?^alyte
Control
Limit

Matrix
Spike ( S)

Matrix Spike
Duplicate ( S=; RPD

As 201 117.10 145.00 21.3

I - -

Q M

F

FORM VI - IN

E-32 0027



U. S . =PA - CLP BHI-00932
Rev. 0

ONTLABORATORY CROL SAMPLE

Lab Name: QUANTERRA MO Contract: 550.122

Lab Code: ITMO_ Case No.: SAS No.: SDG No.: W0903

Solid LCS Source: ERA

Aqueous LCS Source:

Analyte

Arsenic

Aqueous (ug/L)
True Found %R -rue

82

^vY ..^,.^^1y^

Solid (mg/kg)
Found C Limits

80.2 40:4

FORb: VII - IN

%R0

_97.2

SW-846

E33 0028
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Rev. 0
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gHI-00932
Rev. 0

Chromium VI
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BHI-00932
Rev. 0

CHAIN-OF-CUSTODY FORM

ANALYSIS: lk t L, CLIENT: G4'r

SAMPLE DELIVERY GROUP: CVo 90 15

DATE DUE : .3 -b- 96

BATCH NO.: D2 - 24.^

LABORATORY ID CLIENT-ID COMMENTS

&D 2 L^o ! (30 6 V e
2 Co V
3

Y

INITIALS DATE SOP#

COC INITIATED NA

SAIvIPLE PREPARATION ,^/a,^ ?^CH^vcSoo
SAMPLE ANALYSIS a/a//9^ R^CHwc5dd5
DATA REVIEW Pt ^ =2 ^^ «^^ ^^ z

Form No.: RC-075. 1/96_ Rev. 2

E-36
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BHI-00932
Rev. 0

HEXAVALENT CHROMIUM DATA SUMMARY

SDG: W0903

ANALYSIS DATE: 2121/96

MATRIX: SOIL

MDL: 0.57 mg/kg

SAMPLE LAB. ID CUENT ID

SAMPLE

RESULT UNI

SPIKE

ADDED UNITS

SPIKE

RECOVERED UNITS

PERCENT

RECOVERY

Preparation Blank 0.002 mg/L

LCS 0.854 mg/L 1.000 mg/L 0.854 mg/L 85.4

60224401 BOH6V8 <0.57 mq/kg

60224401 Duplicate B0H6V8 <0.57 mg/kg

60224401MS 80H6 8. m 39.68 - 1131.58 m k 79.6

60224401 MSD B0 m 3^ ^m ^k` ^ 34.05 mg/kg 85.8

60224401 PbCrO4 BOH6V8 576. 1,4 TY4 mg/kg 576.98 mg/kg 89.5

60224402 BOH6V9 <0_57 m k

60224403 BOH6WO <0.57 mq/kq

60224404 BOH6W1 <0.57 mgtkg

COMMENTS:

To convert preparation blank in mg/L to mg/kg: mg/kg =(mg/L' 0.1 L) / 0.0025 kg

Form No.:CG-196. 8/95. Rev. 0
E-37
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Rev. 0
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Rev. 0

WET CHEMISTRY
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tSri1-UUy32

Ouanterra-Riehtard
P.O. Box 1970
Riahland, YA 99352

Project: 550.122
Category: Fluoride
Method: EPA 300.0
Matrix: SOLID

Rev. 0

^%%aanterra
Ernirnnmenta!
Seniccs

Saaple Date : 02/12/96
Receipt Date : 02/20/96
Report Date 02/22/96

Client Quanterra 8lant Sample Prep. Analyses Detection
ID ID Analyte CAS Number Maee Date Date ResuLt Unit Oual. Limit Dil.

BON6V8 10378-001 Fluoride 16980-48-8 OCBLK92000-1 02/21/96 02/21/96 1.03 UG/G U 1.03 1

i0146V8 10378-OO/DUP Fluoride 16984-48-8 OCBLC92000-1 02/21/96 02/21/96 1.03 UG/G U 1.03 1

B0146V8 10378-OO1M9 Fluoride 16984-48-8 QCBLK92000-1 02/21/96 02/21/96 88 x7tEC 1

BON6V9 10378-002 Fluoride 16984-48-8 0C8LK42000-1 02/21/96 02/21/96 1.54 UG/G 1.03 1

BON6VO 10378-003 Fluoride 16984-48-8 OCBLK92000-1 02/21/96 02/21/96 1.60 UG/G 1.01 1

B01I6N1 10378-004 Fluoride 16984-48-8 0C3LK92000-1 02/21/96 02/21/96 3.98 UG/G 1.07 1

MA .0C8LK92000-1 Fluoride 16984-48-8 0C8LK92000-1 02/21/96 02/21/96 1.00 UG/G U 1.00 1

alA OCLCS92000-1 Fluoride 16986-48-8 0C3LK92000-1 02/21/96 02/21/96 95 XREC 1

0030
E-40



BHI-00932
Rev. 0

Ann
iiuanterra

£nvironmental

Ruanterra-Riehland
P.D. Box 1970
Riehtand, WA 99lS2

Category: Nitrate
Project: 550.122

Saple Date : 02/12/96
Method: EPA 300.0 Receipt Date : 02/20/96
Matrix: SOLID Report Date : 02/22/96

Client Quanterra RtaNc Saple Prep. Analyses Detection
ID 10 Analyte CAS Miober Now Date Date Result Unit Oual. Limit Dil.

6 6V8 103 -001 Nitrate -N 0C8LK92000-1 02/21/96 02/21/96 16.1 UG/G 1.03 5

90116Y8 10378-00101P Nitnte 1103-N 0C81X92000-1 02/21/96 02/21/96 18.3 116/6 1.03 5

6096V8 10378-001NS Nitrate 1107-N 0C3LK92000-1 02/21/96 02/21/96 79 1REC 5

RON6V9 10378-002 Nitrate 1103-N 0C8LK92000-1 02/21/96 02/21/96 766 UG/G 41.1 200

R0N64J0 1037E-003 Nitrate 1103-M 0C8LK92000-1 02/21/96 02/21/96 706 UG/G 40.2 200

ROM6Y1 10378-004 Nitrate N03-M 0C8LK92000-1 02/21/96 02/21/96 122 UG/G 4.29 20

NA CCRLL92000-1 Nitrate N03-M OCRLK92000-1 02/21/96 02/21/96 0.20 UG/G U 0.20 1

MA CCLCS92000-1 Nitrate M03-M OCRLK92000-1 02/21/96 02/21/96 99 XREC 1

..: a ;". '. tw•f.

Fr4-^.1^

Y
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BHI-00932
Rev. 0

SAMPLE AND DATA MANAGEMENT VER-B96-200
ADMINISTRATIVE VERIFICATION FORM verification Number

VERIFICATION DATE: 5/1/96 VERIFIER: JEAN M. MARSHALL

PROJECT: SOILS FIELD SCREENING SAF NUMBER: B96-060
183-H PHASE II

PACKAGE ID NUMBER: W0907 SDR NUMBER: NONE

SAMPLE NUMBERS: B0H6X3. BOH6XO, BOH6X1, BOH6X2. BOH6W2. B0H6W3

DATA PACKAGE DEFICIENCIES:

WITHIN THE FOLLOWING.SUBSETS NO DEFICIENCIES WERE FOUND:

WET CHEMISTRY

METALS

CHROMIUM VI

DATE DEFICIENCIES TRANSMITTED TO LAB:

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED:

DATA ADMINSTRATIVE VERIFICATION CLOSED: 5/1/96 JMM -

^

E-43
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BHI-00932
Rev. 0

Analytical Data Package Prepared For

Bechtel Hanford 1^

4

'

Chemi.cal P.nalysis By 11ip M

^

(14k,

Quanterra Environmental Services
St. Louis Laboratory

Sample Delivery GroLp Number: W0907

BHI IDENTIFICATION NUMBER

B0H6X3
BOH6W2
B0H6W3
BOH6X0
BOH6X1
BOH6X2

QUANTERRA ID NUMBER

10395-001
10395-002
10395-003
10395-004
10395-005
10395-006

E-44 0 0i:



1iH1-UUN.SL

Rev. 0

Quantena hecorporated
13715 Rider Trail North
Earth Ciry,.4fissourt 6304=

314 298-8566 Telephone
314 298-8757 Fax

"iuanterra
Environmental
Serviccs

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

March 6, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

1. Innvduction

550.122
Febtuary 22, 1996
Six (6)
Soil
W0907
Summary

4
aim
WC-

U( {II

On Febniaty 22, 1996. six (6) soil samples were received by Quanterra, Richland and transferred
to Quantetra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richiand ID Matrix Date of Receipt
10395-001 BOH6X3 60228001 Soil 02/22/96
10395-002 B0H6W2 60228002 Soil 02/22/96
10395-003 BOH6W3 60228003 Soil <02/22/96.
10395=004 BOH6XO 60228004 Soil 02/22/96
10395-005 BOH6X1 60228005 Soil 02/22/96
10395-006 B0116X2 60228006 Soil 02122/96

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification infotmation, analytical results and the appropriate detection limits.

E-45
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Rev. 0

^iiuanterra
Environmenral
Servlcec

Bechtel Hanford Incorporated
March 6. 1996
Project Number: 550.122
SDG: W0907
Page 2

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0.
Hexavalent Chromium by EPA method 7196 was performed by QTESRL.
The data is included in this package.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample. Blank Spike

V. Comments

Metals
The Matrix Spike and Matrix Spike Duplicate recoveries were outside the acceptable limit for
arsenic. The associated data for arsenic was flagged with an "N". See NCM # SL-2502.

Wet Chemistry

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 10395-001 on the Fluoride analysis.
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^iiuanterra
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Servlces

Bechtel Hanford Incorporated
March 6, 1996
Project Number: 550.122
SDG: W0907
Page 3

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee. as
verified by the following signature.

RProject
Manager

e:\\price5\abbydave\hanw0907.oar
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LOG r. sL.ss. 049. , of ; BHI-00932
Rev. 0

LABORATORY NONCONFORMANCE MEMO (NCM1

PROdECTro1WnMMmn0u1:
NCM INITIATED BY (NrvwDaM):

PARAMETER(s):
SAMPLE MUMeERqa) AFFECTED:

ARG: q SlHPaIEC q GC q GENCHEM q 61OASS1IT q IS
q CRGEXT q HPLC METALS q RAOIOCHEM q pATAvERIflcATCy

PmEP q GCMS GEO q COUNTING q REPORTIqC.

q S~E4 q q q q

t. q Not anOUqn saeo» rowna0 tor proper analyw.

i q Hoieinq wer saraws0 by Caya Ouw to:

x.+ q CATEGORYI:OutofLaDOnepyConWs

q HOqInQ 7fnRlaPR00 at R!Cl1pt.

x.x. q CATEGORY 11: Upomqy OepwbwR

q wOlkBipppO q msRUSnlRfaWfE

q mnnmRUO9on q o0tar(x0010)

x x. q CATEGORY tA: Laeorarory Reruna

2.3.1 q ONOC:

q aunOqittl q inbmtlfWCalOt

q fOW tKyw»s q blinkCOnWlInaCOn

x.xx. q COWRRWTION:

q s^mtq munn q COntanmfaaon at

q Ono (4w s10)

Lx.l q
OLu'70m:

q a«cLVxaft, q „no..
q o0w(rn0)

x.>a q OTN6E(aNMq

3. q SamplNlouOUn,qa'teaWONanalyu7:

no rspp or ie.anaryfie OOfsiW.

a ^GCOrinoan0toayntODUwOt

tM010C IIRI14 q mtlRlai 1itTny

q OAPPfuI„i q Con0aQ6m^b

q nqWmry mna q dam^ aiuna

S. q IneoMQppqdttlNs)uMO.(SNHO)

L q Inq60 inmumnt nhEnOOn. (SN tt0)

7. q Imm^^inmmpNb Oata nqOfNO t0 tlwrt
(SM st0)

a q Rapafea afaman IInM(f) nqMrOUn

q mouwaluMS q OAPPIrcmb

q mnOaCt 4nR{ q oONr (SM s101

DpN b:

q 7aRqM TNfR q Y,YMRpMIt 9alnt,e

Q a o01R(tNJ110)

E 13

It0. q

NOTIFICATION t k a i

,. cuancnomwaa(rom.aneaan: q

Q̂0.^• ^t3uuwije^iolein)

PROJlCT M1INAOER (HqtunxnLAOEbG

FURTHER

LEI Cumrs Ranr anorawnx

q poau'asn- q numoM

- ll 41 OnfqAttll_ I , OIlMnl^xpa^m

SEE PAGE 2 OF 2 0005
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BHI-009,:

^y Z
LOG r. s4s Z Rev. 0

.• o.q.: of 2

CORRECTIVE ACTION

RDOTCAUSE: . ir7fAt10A7! ivcL '3. dt.-a b I

u^

13
CORRECTNEACTION: xNilAtyWT[ ^^^ 1 ^C ^b

FOR COIIRLCflVE AC7qN ASiONlD M:

C3 ACTIONS TD PREVENT RECURRENCE: n.Rtl.MT[-9••-t i -"j' QG

FIRST LEVEL SUPERVISOR:

RESPONSIBIE MANAGER:

,52Y]/' e--je-
OATL• ^^.^ZCs'-YG

DAR

QC REVIEW

Ll NONCONFORMANCE OEFICIENCY RERUN

[3 FURTNER ACTIDN REQUIRED:

,.SSMcNEn TO

GC COOROMIITOIC OATk ZL 6 '7z

CORRECTIVE ACTION VERIFlCATION

13
VERIFIED a

REASON:

NCM CLOSURE

QC COOROIIMTOR:
oAn:

SIDNED ORpINAL MUSTU RETADIlG IN FlLE• 13
GUAIlTriO/ERATIDNt u PROJECr rl=

E-49 0006



V41 r iJ. 1

Account: 10722 Project: 550.122 Quanterre-R
Haster Saaple Login:

Project par:. Price '

Drattt Final: Entered and Reviewed bye PM Revlewc-

Saaple He lete:

6.aple No. Client ID C-MStrix Date: Collected Received Due Shipper Red Category Red Sarple No.
CoanRV:ts

M Container Type Analysis Class Preservative Anel. Due Date Hold Date Site (Container Nunbers:% Filled)
Data:

10395•001 10116X3 Ss1l 16-FEB-96 10:24 22-fEB-96 12:30 22-FE6-96 fED-EX
RiCHLAND 1. 0. 60gpppl

1 GN • Glass Jar-2o= AS/7060/Q4 S COLD 22-FEB-96 14-AUG-96 T78
I CN - Glass Jar•120ML FL/300.0/04 S COLD 22-FEB-96 15-MAR-96 178

.. . . . N03/300.0/04 -.^:-•: ' S COLD .. 22-FEB-96 18-FEB-96 T78
. ,• •PM/1T/04 • . . -- • S COLD . 22-FEB-96 14-AUG-96 178

10395-001DUP RON4N3 Sotl 16-FEB-96 10:24 22-FEB-96 12:30 24-FEB-96 FED•EX
RICHLAND 1. D. 60228001

1 GM - GFess Jar-120ML PL/300.0/04 S COLD 22-FEB-96 15-MAR-96 178
1

10395r001N3 40H40
RICNLAND t. 0. 4G22U001

^ 1 GN - Glasa J!r-2ot
I GN 4lasf Jiir-120NL

1039S^QO1^LSq $ON41Gi
, : . ::IUGHLAND t. 0. 4G$21{901

I GY - clus J*r•2wt

103>15r002 BGH4V2
. RICHLANG t. 0. 4922bQ02

I GN - Olass 401o=
/ GN • Dlesa Jar•12QNL
1
1

10395-003 800414
RiCHLAND 1. Q. 40228003

1 GN • Glass Jsr-2ot
O I GN - Olass Jsr-19001L
01
01
J

3••Saaple has not been rad screened.

550.122 Rev. 0

N03/300.0/04 S COLO 22-FEB-96 18-FEB-96 T70

6oil 16-FEB-96 10:24 22•FEB•96 12:30 24-FEB-96 FED-EX

3'! R4712-001

(215595:100)
(215594:100)
(215594:100)
(215594:100)

3* R4712-001

(215594:100)
(215594:100)

84712•001

AS/7060/04 8 COLD 22-FEB-96 14-AUS-96 778 (215595:100)
F14300.0/44 $ CoLp 22-FEB•96 15-NAR•96 T78 (215S94100)
N03/300.0/04 S COLD 22-FEB-96 18-FEB-96 778 (215594:100)

$Rit 16-FEB-96 10:24 22-FE8-96 12:30 24-FEB-96 FEO-EX 3* R4712-001

A6/7060/04 6 COLD 22-FEB-96 14,AUG-96 T78 (215595:100)

$oll . 16-FEB-96 10:12 22-FEB-96 12:30 24-FEB-96 FED-EX 3` 04712-002

AS/7060/44 S COLD 22-FEB-96 14-AUG-96 178 (215597:100)
FL/300.0/44 S COLD 22-FE8•96 15-MAR-96 T78 (215596:100)

-N03/300.0/01 S COLD 22-FEB-96 16-FEB-96 17B (215596:100)
PM/1t/04 S COLD 22-FEB-96 14-AUG-96 178 (215596:100)

$011 14•tE8•96 10z35 22-FEB-96 12:30 24-FEB-96 FED-EX 3* R4712-003

18/7060/04 9 COLD 22-FEB-96 14-AUG-96 770 (215599:100)
FL/300.0/04 S COLD 22-fEB-96 15-Fb1R-96 178 (215598:100)
N03/300.0/04 S COLD 22-FEB-96 18-FEB-96 T78 (215598:100)
PM/iT/04 S COLD 22-FEB-96 14-AUG-96 T7B (215598:100)

Page I
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Project Manager; N. Price

Draft: Final: Entered and Reviewed

Smryle Header Teaplate:

SaeQle No. Client ID
Coencents

M Container Type Anal
Data:

10395-004 BON6X0
RICHLAND I. 0. 60220004

1 OW - Glass Jar-2oa
1 GN - GUss Jar-120ML

10395-005 00R6X1
R)CNLAND I. D. 60226005

I G(( - Glass Jar-29i
I GN - Glass Jar-120HL
1
1

10395•006 00N6112
RICHLAND I. P. 6022AOOi4

rtl
^ I GU - Glass JAr-2or

I GN - Glass Jtr-920NL
I
1

SOII

AS/7060/q4
FL/300.0/04
ND3%300.0/04
PM/IT/04'- .

gn(l

AS/7060/04
FL/300.0/q4
N03/300.0/04
PM/11/04

. iall

AS/ZQ60/0i
FL/300;0/C4
M03/300.0%04
PM/IF/04

it

O
O
O
^

3•aSeaple has not been rad screened.

Account: 10722 Project: 550.122 Guanterra-A
Master Semple Login:

PH Review:

No. 550.122 Rev. 0

C•Matrl% Date: Collected Received Duo Shipper Red Category Rad Saeple No.

ysit Class Preservative Anal. Due Date Hold Date Site (Container Nunbers:X Filled)

16-FEB-96 10:48 22-fEB-96 12:30 24-FEB-96 FED-EX

S COLD 22-FEB-96 14-AUG-96 i78
S COLD 22-FEB-96 15-MAR-96 T78
S COLD 22-FEB-96 18-FEB-96 17a
S COLD • 22-FEB-96 14-AUG-96 176

16-FEB-96 11t00 22-FEB-96 12:30 24-FEB-96 FED-EX

S COLD 221EB-96 14-AUG-96 T70
S COLD 22-FEB-96 15-MAR-96 178
S COLD 22-FEB-96 18-FEB-96 T7B
S COLD 22-FEB-96 14-AUG-96 T78

16-FEB-96 11:12 22-FEB-96 12:30 24-FEB-96 FEO-EX

S COLD 22-FEB-96 14•AUG-96 T70
S coLD 22-fE8•96 15-MAR-96 178
S COLD 22-fES-96 18-FEB-96 T76
S COLD 22-FEB-96 14-AUG-96 T78

3*

3*

R4712-004

(215601:100)
(215600:100)
(215600:100)
(215600:100)

R4712-005

(215603:100)
(215602:100)
(215602:100)
(215602:100)

R4712-006

(215605:100)
(215604:100)
(215604:100)
(215604:100)
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Chain of Custody iiuanterra
Record lalrinmml.nel

scrrirvs
ONA^412.1 /-,N
C

r^AaWess^

PiasclMeru 7er '^---------/

___
Nu

..
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Oete

'
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m
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ore s ace is neede91

. ....

Proj.cYN.m.^

b
'0

CenbrAYeybUlNUmbr -_-

-
Speciallnstnrcrions/

Coouecwurdw.orc4rAAa•NO.
Matrix Containers &

Preservatives
Conditions of Rece/pt

Sample 1.0. No. and Oescdptbn
Date Time

^
i

^ConY4rnkx.sM nu b.arMiwdonmwawl - bbb - ^- - -
^X3
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^
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Hr,cht.. rrnlord, Inc.

E
CHAIN OF CUSTODYIS..MPLE ANALYSIS REQUEST

Pa' `ef ^-

Oale Turnaround

Collector
Jon Fancher

Company Contact
L.R. Miller

Telephone
509-373-9592

X Priority
Normal

ProJed Dadpnatlon
183-H Baslns Phase Il Solls FNkI Screening

Sampling Locallon
183-H basins aolls

SAF No.
898-060

Ice Chest No.
-oZJO

Field Logbook No. Method of Shipment
Hand car on governme nt vehicle

Shipped To
Quanlerra

OnsBe Property No. BIII of Lading/Air Bill No.

Posslbb Sample HaxudslRemarks Preservation Cool Cool Cool none

Type of Container PIG P!O PIG PIG

No. of Contalner(s) 1 1 t t
Speclal Handling andlor Storage Volume 20wR OwQ co,.'

1
a0r^1

SAMPLE AIW.YSIS

6'.6
`

^ /.'

J

2

WA

3 q

--.....

sur9b No. M.b4• Detes ted TlmeSa Nd 4-.. :,,• •

^DNbx3 01 s a b Ioa X
(30N 6wa 02 5 ^ ^ y b r

Z" 6LO 03 S al^^ ti^ 035 X
t'SoH 6k3 D1 S a bjj)q6 ro4^
c^H6x 05 S a iLly^ I iD
eoN6xa alI Oy^ ^ n
bIIAIN SIpnlPdnt Name

.

cl INSTRUCTION M.u^•

S •So4
B Dat

4 5

H D I v
WOMF

1 IC Anions. Fluorlde, Nitrate SE • Sw.•«w,tl,,.
6°:s""

laJtrr • Dale/nme OJ^t
a -?O-

2 Arsenc w•w,i«
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• • M

^Dalelfim
d .21

$

R Byo Dale?Ime ^,j

7
22
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ufahed By Datelfkm
elm
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C
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02!22.'96 11:31 $`309 373 8840 FU1..7[0-011.52-10

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiom.tric Laboramry
Emrirohmshfat Amryaal Labonry
rr Manfortl Co.

,^ Qod c xz
'Cusmm.r 10 Numhx BONGW9 .^
EAL 10 Number EAL01975

2.tz-?6

I.aroa. Aeavity, pC'JO Oh 22 F.bruary. 1996

8.7 < 7.5001
IGO 1.76+01 +!- 14y*00
Co57 < 8.5001
C0w < 1.8.-01
RuRhiC6 < 1.10+00
Sb125 < 26a01
1129 < 7.7s+00
Cs134 < 1.2r01
C4137 < 1.3.-01
Ca146 < 83.-01
Eu152 < 7.1"1
Eu154 < 4.5r01
Eu155 < 8.6.41
Th32dau 8.0r01 +/- 23.-01
U235 < 8.7e01
U238 c 16."01
U738dau 6.M-01 +!- 2.5t01
Np237 < 10r01
PO39 < 1.5.*03
Pu240 c 2.1@+04
Am241 < 8.50-01

St-90 N!R
Gress apha N1R

Grou eeta NIR
AEA WR

K^.
Au..a. mon.a ^ 2 aiere aw.c+an

AWA amden

Ierwa an. n.eer amo.... arta0.wU0.np"a:
The ar.Myw d u238 4 Gn.e an IM.mMyd P.23em

RM Ywbwa of Np277 Y O.NO a17i..aAky of P.7J3

U278QtG Is N. sINMy of Pb214 Sc EQt4.lqt b.E E.ypRJlgro:ucts
pC}.s{a dL'27l. ECIidpMn eLVawn wi.rtanC E969.'Ke vmsb 9 00.el1

O0^ nR t•t ^1 Qa9.b..111d1r1

1M2CNu'stlr.m"dAd3R. 2021Z. rqTR60 YatMeiuyripmum

piearsdMlM Edolbotx.Oaw.rt O.r.nt.ne 0aqherPensts r.rl
not W1ta1 dqCO.C IIIm^Mt

CA.r m"Aft rot Caailinp..dt'al mAWNI mq' laVW mab
arin:.u.n.^uane.nda.^rraee+caT^^ maer^e.
e.wiM.arft r4 Pa..icowa i91rK

wfl mriu no mue er.n.Ms not^Os

^L^bf(^•••,^ 4^9 2_ss-.rc
RKSdogiral x+dyst on

VAL 02-22-98

AbM L Davis CaE.
R.tliWOpical hhnpr

E-54 Psp. 1

gHI-00932

Rev. 0

0011

Z00



02/22/96 11:50 $509 373 6640 Edl-.YO-013.12-10

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Raaommrc iabmarory
Env:aranwnfyAnNyEa1 Latraaswy
IT Nanfore Co.

^o ^^CX 1Custamr iD Number BOk6W8 %Af
EAL SD Numbr. EAL01974 ^Z L-'16

fso>aps Aetlvity. pCUp an 21 fshtuuy. 1996

8*7 < 8.4r0/
K40 1.60M1 N- 210+00
CaS! < 7.7"1
CeBC c 1.0f01
RuRh106 < 6.2*.01
SE125 < 1.9f01
1129 < 6.2@+00
Ca134 < 1.21.01
Cs137 < S.4q2
C0144 < 7.6001
Eu152 < 6.b-01
Eu154 < 3.4"1
Eu155 < 4.2s-01
Th32dau 6.3g-01 a!- 21"1
U235- < 7.6a41
U738 < 1.6@+01
UZiBdw 5.16-01 M- 11e-01
Np237 < 1.9001
PU239 < 1.4e.0;i
Pu240 < 20&+04
Am2tt < 6.4W7

Npha aetividas
Sr-90 N/R
C,roo Alpna NIR
G'oaa Bsn N/R

AEA N!R

OW^
IUf ruas n0ut^0 *t2 ttrMttl aCASmv

^er ^ee^ an0 naaeN amN^. tl» feMwYq ppMc
Tra^ly^sdU23t 1 MwO onM eSyptlR4Zim

nr a^ry^.dNR27f a au^i m C+^ rJd/ dPaa7

U^lOM^atlfeftlMytlPE21<r0'J21{. ^prC(nbmW.^lwpeCx9
aarto e/UZ^l. EWidh^n M6w^n p^^et ^n2 0^.ibr ORmYL OmbadV

OOSQtl^Y!^YpbTYf'^

T.72LU m OuaelAMtlACS20. P0317. Snd7=~MCftYpftVOmtll+m

PamctsdTlaZ C9YidM! 4w^^OM a'1a Ceqmlt aebva ^Y

na^ait n CYeae^G eae^at

whrfifmlu nK mMYWO nlanl rtuO.Y.'eW hne i!aOmalb nwb

fsOriR U.C^naWW'1w70C1eK The taits muR "0e

-'Si aqeeMt 41u qOr Y'!It iMNit

N7t Ta^f{ ^71MttR RL/f{tCf tpNah6 /7

a 2-21-q L 02-22-96

Radidopiesf zmt* Dan Albrt 1. On On
RoddoQiea Ua+fW

E-55 aaq. 1

BHI-00932

Rev. 0

0012
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02/22196 11:49 $`309 373 6640 EAL.SO-013.52-10

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiomwvx toborauy
Emirortmwol Analyfial ixaarory
R Manrord Co.

180pW3
Cwmm.r 10 Nurt,oer ecHSwe 42ij
EAL 10 Numbtr. EAL01972

Iwmoa Acpvity. .CJp on 21 Psbruary, 1996

Bd < 6.7t:.1
K40 1.70+01 N- Z1e+00
Cc57 < 7.2r01
Ca60 < 1.40-01
RuRh1C6 < 6.90-01
Sb125 c Z1e.01
1129 < 6.4W.CC
Cs134 c 1.0"?
C$137 < 9.264:c
G144 < 7.0s-C'
Eu152 < 5.5t.:'
Eu154 < 3.2r01
Eu155 < 4.6s-G!
Th32dau 7.0G1 N- Z.O"t
t/235 < 6.9001
1J239 < 1.50.01
U23Bdau 4.3r431 ^/- 1.9"1
Np237 < 1.5041
Pu239 < 1.3&+03
Pu240 < 1.8MOa
Am241 < 5.9rC1

Mphs aeavie<s
Sr-90 MR
Gro= Npna MR
C',reas Bed MR

AEA MR

Dee^
•e «ma vpmue rt 2 mn^ec^^

swbwedun ^ aaiMa ah teEewYro >tOP^
The ar"adU90's mre at Lq c7Myd Pa234n

ihnaiasdAP2ni0om a.MacMydPW2

I.YJlEw a 7uaYMlydPpMa aM 9iY 4. Het:nW Crq!ttrwElea
.tieCSU d:= 2WfER.r alwar.OrwR fM aauqP6Prod= C/EadY

Os f.'Ctiet YI QWaO m^l^LL

Ih32e6ua IMSthlydAe126. P0272 oqT@00. YNaRMdQUqhbraaasa

pra7uas d 11Wt EpulRn wmn Wwtt Wro laupr..^r pmwcs may

iet^nooer-AO^

CJwm+aa not catYrq n7euY RJwtwL mtv naw roC06m3f

ro.T. n,. c. v^ane ZWIW%WPa&^ 1A. w..tr mwtmmOa

e.rnse ymm m. y^wa^ uay.a

NR^m i..a arviw.. net nauwaG

114* V tfj 9-91-'!L
Ratlioio0iwi unl Dab

L= 02-22-06
AIDrt I.Oais 0ft
Raddep^Y Mrmw

E-56 aa.t

BHI-00932

Rev. 0
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0013



02/22/98 11:30 $'509 373 8840 FilL.7I0-013.12-10

GANIM1AA-RAY ENERGY ANALYSIS SCREENING REPORT
Radionav;e lamrarory
Environmargal au4tcai Laboraeen
R NaMoN Co.

^^^7^ p,,^6X^
iCudcrosrlONienbar. 90H6W7 `7'- 3p1

EAL 10 Numbar: EAI.01973 •1.204

fwmpa Activiry, FCYg an 21 Fabnrary, 1998

Be? < S.Sa-01
K40 1.40*01 +l- 1.80+00
Co57 < 7.1a41
Co6p < 8.9a-02
RuRh106 < 7.7941
50126 < 1.5041
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02122:99 11:48 '$509 373 8840 EiL.10-013.52-10

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiarume Laboramry
Enveomn4nml Analyooal Laboramry
FT Manfmd Co.

Cutmmar ID Num6K 80M6W4 4f0
4

^^X
3

EAl ID NumDer: EAL01970

laetope AaSr.ty. PCllg an 30 Pebruary. 1868

Be7 4 7.1a-01
K40 1.54*01 N= 214+00
C057 < 7.8e-01
Co80 c 1.3041
Rurtntce < 1.084M
SD125 c 2.7641
1129 < 7.2@W0
Cs134 < 1.210-01
Cs137 < 9.4W2
C4144 < 7.40-01

Eu152 < 4.8s-01
Eu154 c 44&01
Eu155 c 5.2s.01
7h32dw 7.7e01 s/- 274-01
U235 c 78W1
t1238 c 1.7*+01
U238dau 17a01 N- 1.9e-01
Np237 < 1.7a01
PuZi9 < 1.7N03
Pu240 c 1.80404
M+241 < 7.0"1
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02/22/96 11:49 $'509 373 6840 EAI..?[0-013.12-10

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radamme Laberatory
FsvvemnAemi AnaryBeal La6aa}ory
IT Hanfad Co.

j^'p44L
Cusmmw tD Nuermr: BOH8W5 fd
EALID Numtsr. EAL01971

hoLOpo /IctvityPDilg on 20 F4bru4ry, 1SM

807 < 5.6841
K40 1.4.01 +F- 1.9&+00
Ca57 < 7.0a01
CaBO < 1.1t01
RuRh1GS < 9.86.01
8b125 < 25a01
1129 < 5.4M00
C:134 < 1.00-01
Cs137 < 8.78-02
Cau4 < 8.8W1
Eu152 < 4.50.01
Eu154 < 4.0r01
Eu155 < 4.29-01
Th32dau 5.411-01 H- 1.70-01
U238 c
U238 c 1.96401
U24Bdau 5.1"1 N- 21001
Np237 < 1.50.01
PuZi9 < 1.bM3
Pt240 < 1.7A+04
/1m241 < 8.96-61
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uni-vu•rJZ

Rev. 0

YHC-S8Y-93-0003
Revision 4

Figure 1

SAMPLE CHECK-IN LIST
n rrsw.:.e.a~

Date/Time Received ^-71-9G Client Name

Project/Client # Ag9e; tZO Batch or Case #

- Cooler ID (if noted on outside of cooler) ^^ ZI d

1. Condition of shipping container? Q ^•

2. 'Custody Seals on cooler intact? Yes No []

3. Custody Seals dated and signed? Yes
Y4

No []

4. Chain of Custody record is taped on inside of cooler lid? Yes [] No

S. Vermiculite/packing material is: Wet VOry []

6. Each sample is in a plastic bag? Yes ( J No []

7. Number of sample containers in cooler: -T 0

8. Samples have: ^ tape hazard labels

x custody seals appropriate sample
labels

9. _Samples are: ^ in good condition leaking

broken have air bubbles

other
GL

10. Coolant Present? Yes No [] Sample Temperature

11. The following paperwork should be accou ted for (N/A if not applicable):

Chain of Custody #(s) /7 rQ

Request for Analysis #(s)

Airbill # Carrier

12. Have any anomalies been identified above? Yes (] No

13. Memos have been initiated for all anomalies identified above? YesX

Printed Name/Signature Date/Time

33

E-60 0017



Quabj'/`a
FariaVse+al ,

CuEDTO
DATE a-Z3_q^
TIME:
Ef:

Client:

BHI-00932
Rev. 0

Condition LUpon Recdpt Vuunce Report
. St. Louis I,abor=ry

Projea No: S.Sa • 122,

s>uppnfNo: 7:^^ 181662R S9^-
Conditloo/Variance (Cheet all thit4appt^): ^ 1 ° • ^

l. 0 Sample received bmtealktloa{.

2. 0 Sample received amhouu pivper pinervarive.

Q Cooler rcmperamte out aubm 4C : 2C

I.o& No.: l0395-

Due: 0223-glo Tlme:

Iaitiarcd by: .^-

RfA/COC Numbers: S^f2 1//

8. Q Sample ID on commer does we much sample ID

on peperyort Explam:

Record temperature:

Q pH r ; <: P. . <: :,t^s
^r^,^'i`^ • t

.v
s an aitbiU not teeened Ush sbipmeet

Q odla; , ^... Q OIAet (atpiae below):

3. Q Sample received in uaptoper eonomer. ^ r ^

♦. Q Sample received vehae peopa papeswott. Espls'a:

Q e>p«work received ..,.mple.
6: Q No sample ID on sampk eoma®er.

7. Q Cusmdy tape dismrbodlbtotmlmisse

No varLeees were aated dwrin= sample ceeaipt

Notes: ^IS ^ K 10,13
Cair TsWeaaM Upw Renlpt _

5 2 Lok I &>7..9 -r.N
O

Q Clime's Name: tebemsd webapy ou: Hr.

Q Climc's Name: Folbemed in wrmg on: By:

Q Sample(s) pmces+en'is W.

G Ssaple(s) on hold und: t(nWsd, miily:

-,utpie Contivisv^^r lte.ie.: ^^ ^ Dam 1- -,z s-r s

7Ko;e« massagemect xe,.;e.:
DM

oeicaut xttsr se srunvm a+rM, aors ^as
a..n.a uauss

E-61 0018
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Ouanterra-Richtand
3350 George Washington .ay
Richlana, WA 99352

Project: 550.122
:ategorv: As EPA 7060
Methoo: EPA 7060
Matrix: SOLID

Rev. 0

^^i,iuanterr^a
Environmenral
Servrces

Saaple Date : 02/16/9t
Receipt Date : 02/22/96
Report Date : 03/01/96

Ctient Quanterra Btank Sanple Prep. AnaLyses Detection
to ID Anatyte CAS Numder Name ]ate Date . Result Unit QuaL. Limit Dil

B0H6x3 10395-001 Arsenic 7440-38-2 aC6LK92406-1 02/23/96 02/23/96 3.5 MG/KG 1.1 1

60H6X3 10395-001MS Arsenic 7440-38-2 0C9LK92406-1 02/23/96 02/23/96 76 XREC 1

80H6X3 10395-001M80 Arsenic 7440-38-2 0C8LK92406-1 02/23/96 02/23/96 .60 XREC 1

B0H6u2 10395-002 Arsenic 7440-38-2 OC8LK92406-1 02/23/96 02/23/96 4.3 MG/KG 1.1 1

B0X6u3 10395-003 Arsenic 7440-38-2 0C8LK92406-1 02/23/96 02/23/96 2.5 MG/KG 1.0 1

80H6x0 10395-004 Arsenic 7440-38-2 0C81K92406-1 02/23/96 02/23/96 2.2 MG/KG 1.0 1

80H6X1 10395-005 Arsenic 7440-38-2 0C8LK92406-1 02/23/96 02/23/96 2.7 MG/KG 1.1 1

80H6X2 10395-006 Arsenic 7440-38-2 0C8LK92406-1 02/23/96 02/23/96 2.5 MG/KG 1.2 1

NA 0C8LK92406-1 Arsenic 7440-38-2 OCBLK92406-1 02/23/96 02/23/96 -0.13 MG/KG 8 1.0 1

NA 0CLC592406-1 Arsenic 7440-38-2 0CBLK92406-1 02/23/96 02/23/96 100 %REC 20

E-64 0020



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
-Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
°s Solids: 94.4

Concentration Uni=s (ug/L or mg/kg dry weight): MG/KG

/

Color Before:
Color After:

Comments:

I BOH6W2 I
Contract: 550.122
SAS No.: SDG No.: W0907

Lab Sample ID: 10395-002
Date Received: 02/22/96

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 4.3 N

Clarity Before:
Clarity After:

M

^ I

Texture:
Artifacts:

FORM I - IN
SW-846

E-6s 0021.



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
-Lab Code: =TMO Case No.:
Matrix (soil/water): SOIL_
Level (low/:ned): LOW
% Solids: 97.-2

BHI-00932
Rev. 0

EPA SAMPLE NO.

Contract: 550.122
I 30H6W3

SAS No.: SDG No.: W0907
L-b Sample ID: 10395-003
Date Received: 02/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/{G

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 2.5 N

Color Before:
Color After:

Comments

Clarity Before:
Clarity After:

IM

F

Text: re:
Arti=acts:

FORM I - IN
SW-846

E-66 0022



U. S . EPA - CIP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
-Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 96.3

BHI-00932
Rev. 0

EPA SAMPLE NO.

Contract: 550.122
BOHGXO

SAS No.: SDG No.: W0907
La Sample ID: 10395-004
Date Received: 02/22/96

Concentration Units (ug/L or ma/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 2:2 N

Color Before:
Color After:

Comments

Clarity Before:
Clarity After:

M

FI

Texture:
Artifacts:

FORM I - :N
SW-846

E-67 0023



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case 3o.:
Matrix (soil/water): SOI!_
Level (low/med): LOW
% Solids: 91.9

BHI-00932
Rev. 0

EPA SAMPLE NO.

( BOH6X1
Contract: 550.122
SAS No.: SDG No.: W0907

Lab Sample ID: 10395-005
Date Received: 02/22/96

Concentration Units (ug/L or mg/kg dry weight)

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 2.7 N

-_

-

-

Color Before:
Color After:

Comments:

Clarity Before:
Clarity After:

MG/KG

IM

^F-

Texture:
Artifacts:

FORM I - IN
SW-846

E-68 0024



BHI-00932
U.S. EPA - CLP Rev.O

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I BOH6X2
Lab Name: QUANTERRA MO Contract: 550.122

"•Lab Code: ITMO Case No.: SAS No.: SDG No.: W0907
Matrix (soil/water): SOIL Lab Sample ID: 10395-006
Level (low/med): LOW Date Received: 02/22/96
% Solids: 86.-5

Concentration Units (ug/L or mg/kg dry weight;: MG/KG

CAS No. Analyte

7440-38-2 Arsenic-

Color Before:
Color After:

Comme-zs:

Concentration

2.5

Clarity Before:
Clarity After:

Q iM

_N_ ^ F_

-_

i

I ! -

-; -

Texture:
Artifacts:

FORM I - IN
SW-846

E-69 0025



U.S. EPA - CLP

1
INORGANIC ANA=YSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 92.5

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOH6X3 I
Contract: 550.122
SAS No.: SDG No.: W0907

Lab Sample ID: 10395-001
Date Received: 02/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 3.5 N

Color Before:
Color After:

Comments:

Clarity =efore:
Clarity After:

M

F

Texture:
Artifacts:

FORM = - IN
SW-846

E-70 0026



U.S. EPA - CLP

3
BLANKS

BHI-00932
Rev. 0

Lab Name: QUANTERRA MO Contract: 550.122

Lab Code: ITMO_ Case No.: SAS No.: SDG No.: W0907

Preparation Blank Matrix (soil/water): SOIL

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Analyte

Arsenic

Initial
Calib.
Blank
(ug/L) C

-1.9 B

Continuing Calibration
Blank (ug/L)

1 C 2 C 3

L-1.1 B -2.3 B

FORM III - IN

E-71

C

.0 U

Prepa-
ration
Blank C M

-0.134'B F

SW-846

0027



U.S. EPA - CLP

3
BLANKS

BHI-00932
Rev. 0

ab Name: QUANTERRA MO Contract: 550.122_

ab Code: ITMO Case No.: SAS No.: SDG No.: W0907

reparation Blank Matrix (soil/water):

reparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Arsenic

initial
Calib. Continuing Calibration
Blank Blank (ug/L)
(ug/L) C 1 C 2 C 3 C

1.0 U

- - - -

- - - ^

FORM III - IN

E-72

Prepa-
ration
Blank C M

SW-846

0028



U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Matrix (soil/water): SOIL

Contract: 550.122

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOH6S3S

SAS No.: SDG No.: W0907

Level (low/med): LOW

% Solids for Sample: _92.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR)

Sample
Result (SR) C

Spike
Added (SA) oR

Arsenic- 80-120- 6.8227
-
7
i ^

3.5438 4.32 75.9

-_ _
-, -

^ -I -

II _

II -

^ I •_

i- 1 -

Comments:

Q M

N F_

FORM V Part 1- IN SW-846

E-73 0029



BHI-00932
U.S. EPA - CLP Rev.O

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

-I BOH6X3SD
Lab Name: QUANTERRA MO Contract: 550.122 I

Lab Code: ITMO_ Case No.: SAS No.: SDG No.: W0907

Matrix (soil/water): SOIL Level (low/med): LOW

% Solids for Sample: _92.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

Arsenic 80-120 6.1157 3.5438 4.32 59.5

Comments:

Q M

N F

FORM V (Part 1- IN SW-846

E-74 0030



BHI-00932
U.S. EPA - CLP Rev.O

6A EPA SAMPLE NO.
MATRIX SPIKE DUPLICATES

I BOH6X3S

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Matrix (soil/water): SOIL

% Solids: 92.5

Contract: 550.122

SAS No.: SDG No.: W0907

Level (low/med): LOW

Percent recoveries:

Analyte
Control
Limit

Matrix
Spike (S)

Matr_x Spike
Dupi_cate (SD) RPD

As ^, 75.90 59.50 24.2

Q M

F

FORM VI - IN 0031
E-75



U.S. EPA - CLP BHI-00932

7 Rev. 0

LABORATORY CONTROL SAMPLE

lab Name: QUANTERRA MO Contract: 550.122

lab Code: ITMO Case No.: SAS No.: SDG No.: W0907

3olid LCS Source: ERA

!%queous LCS Source:

_Analyte

Arsenic

Aqueous (ug/L)
True Found oR True

82.5

Solid (mg/kg)
Found C Limits

82.4 40.4 123.0

FORM VII - IN
SW-846

E-76 0032
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BHI-00932

SA ^ ocib 06-0
Rev. 0

Smoic" CHAIN-OF-CUSTODY FORM

ANALYSIS: (,/C_ CLIENT: &r DATE DUE: 'q6

SAMPLE DELIVERY GROUP: L^)C' BATCH NO.: i.2-ffl

LABORATORY ID CLIENT ID COMMENTS

^G2281 G l -I 1^3

4 I^XG

INITIALS DATE SOP#

COC INITIATED NA

SAMPLE PREPARATION a z

SAMPLE ANALYSIS Z3 L
DATAREVIEW Q^ss 4 tL Rc o02

Form No.: RC-075. 1/96_ Rev. 2

E-78

N^2'7 r^



BHI-00932
Rev. 0

HEXAVALENT CHROMIUM DATA SUMMARY

SDG: W0907

ANALYSIS DATE: 2123/96

MATRIX: SOIL

MDL 0.57 mg/kg

SAMPLE LAB. ID CUENT ID

SAMPLE

RESULT UNITS

SPIKE

ADDED UNITS

SPIKE

RECOVERED UNITS

PERCENT

RECOVERY

Preparation Blank 0.001 mg/L

LCS 0 0. • rn i1400U ;0 1.11 0.930 mg/L 93.0

60228101 BO= 'm' Y ^ tl F

60228102 BOH6W2 <0. ^^^^73 r ^y

60228103 BOH6W3 <0.57 mg/kg

60228103 DUP B0H6W3 <0.57 mg/kg

60228103 MS BOH6W3 31.07 mgtkg 41.15 m 31.07 mg/kg 75.5

60228103 PbCrO4 BOH6W3 732.51 mg/kg 774.65 mg/kg 732.51 m 94.6

60228104 BOH6XO <0.57 mg/kg

60228105 BOH6X1 <0.57 mg/kg

60228106 B0H6X2 <0.57 mgfkg .

COMMENTS:

To convert preparation blank in mg/L to mg/kg: mg/kg =(mg/L' 0.1 L) / 0.01 kg

& 2/zs/9&

Form No.: CG-196. 8/95. Rev. 0 E-79
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BHI-009_

Cuanterra•Riehland
iiuanterra Rev.0

3350 George Washington Way Enwronmeno!
RiehtanD, WA 99352 Services

Project: 550.122
Category: Nitrate Saaple Date : 02/16/96
Method: EPA 3C0.0 Receipt Date : 02/22/96
Matrix: SOLID Report Date : 03/01/96

Client Ouanterra 3tank Sample Prep. Analyses Detection
ID ID Analyte CAS Number Name Date Date Result Unit Oual. Limit DiL.

80H6X3 10395-001 Nitrate N03-N :CBLK92581-1 02/26/96 02/26/96 5.24 UG/G 0.21 1

80H6X3 10395-0010UP Nitrate N03-N ^-C5LK92581•1 02/26/96 02/26/96 5.30 UG/G 0.21 1

80N6X3 10395-001M5 Nitrate N03-N 0C81K92581-1 02/26/96 02/26/96 103 %REC 5

80H6W2 10395-002 Nitrate N03-N 0C3LK92581-1 02/26/96 02/26/96 142 UG/G 4.21 20

80146W3 10395-003 Nitrate N03-N CCBLK92581•1 02/26/96 02/26/96 16.8 UG/G 0.40 2

8086X0 10395-004 Nitrate N03-N CC8LK92581-1 02/26/96 02/26/96 6.62 UG/G 0.20 1

80N6X1 10395-005 Nitrate N03-N 0C8LK92581-1 02/26/96 02/26/96 463 UG/G 21.4 100

80H6X2 10395-006 Nitrate N03-N :CBLK92581-1 02/26/96 02/26/96 452 UG/G 21.7 100

NA GCBLK92581-1 Nitrate N03-N :CHLK92581-1 02/26/96 02/26/96 0.20 UG/G U 0.20 1

NA 0CLC592581•1 Nitrate N03-N :8LK92581-1 02/26/96 02/26/96 98 XREC 1
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BHI-0093

^iiuanterra Rev. 0
Ouanterra-Riehland
3350 George Washington Way Emironmemci

Riehland, WA 99352 Services

Project: 550.122
egory: Fluoride Saaple Date : 02/16/96

..ethod: EPA 300.0 Receipt Date : 02/22/96
Matrix: SOLID Report Date : 03/01/96

Client Ouanterra Blank Sample Prep. Analyses :)eteetion
10 10 AnaLyte CAS Nimber Name Date Date . Result Unit Gual. Limit Dit.

80H6x3 10395-001 FLuoride 16984-48-8 0C8LK92581-1 02/26/% 02/26/96 1.06 UG/G U 1.06 1

80H6X3 10395-00101W Fluoride 16984-48-8 0C8LK92581-1 02/26/96 02/26/96 1.06 UG/G U 1.06 1

80H6X3 10395-OO1MS Fluoride 16984-48-8 0C8LK92581-1 02/26/96 02/26/96 101 %REC 1

B086W2 10395-002 Fluoride 16984-48-8 0C8LK92581-1 02/26/96 02/26/96 4.05 UG/G 1.05 1

5006W3 10395-003 Fluoride 16984-48-8 0C81S92581-1 02/26/96 02/26/96 1.01 UG/G U 1.01 1

8006X0 10395-004 Ftuoride 16984-48-8 0C8LK92581-1 02/26/96 02/26/96 1.87 UG/G 1.01 1

60H6X1 10395-005 Fluoride 16984-48-8 0C8LK92581-1 02/26/96 02/26/96 5.83 UG/G 1.07 1

80H6X2 10395-006 Fluoride 16984-48-8 0CBLK92581-1 02/26/96 02/26/96 66.7 UG/G 2.17 2

NA OCBLK92581-1 Fluoride A6984.48-8; CBE`k925874];2q ' ^496 02/26/964k 1.00 UG/G U 1.00 1

' ^Y ^

, ^

NA OCLCS92581-1 Watu* 0; '--°'1$98L=L8-8 OCBLK92581-1 02/26/96 02/26/96 93 XREC 1

•^;er^ :ii f'f-c"
-5 ^^1.,,f--^e .
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RHT-0094l)

Rev. 0

SAMPLE AND DATA MANAGEMENT VER-B96-201
ADMINISTRATIVE VERIFICATION FORM Verification Numer

VERIFICATION DATE: 5/1/96 VERIFIER: JEAN M. MARSHALL 01

PROJECT: SOILS FIELD SCREENING SAF NUMBER: B96-060

183-H PHASE II

PACKAGE ID NUMBER: W0915 SDR NUMBER: NONE

SAMPLE NUMBERS: B0H6Y6. BOH6Y7. BOH6Y8, BOH6Y9

DATA PACKAGE DEFICIENCIES:

WITHIN THE FOLLOWING SUBSETS NO DEFICIENCIES WERE FOUND:

WET CHEMISTRY

METALS

CHROMIUM VI

DATE DEFICIENCIES TRANSMITTED TO LAB:

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED:

DATA ADMINSTRATIVE VERIFICATION CLOSED: 5/1/96 JMM

^
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BHI-00932
Rev. 0

Analytical Data Package Prepared For

Bechtel Hanford ,1Z348g;

Chemical Analysis By ^^ j^^
^^Am`

Quanterra Environmental Services Data
St- Louis Laboratory in

Sample Delivery Group Number: W0915 upZE

BHI IDENTIFICATION NUMBER QUANT=tRA ID NUMBER

BOH6Y6 ='-^447-001

BOH6Y7 =^,447-002

B0H6Y8 _0447-003

B0H6Y9 =3447-004

Y

E-86
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Quantena Incorporated
13715 RfderTrail North
Earth Cin; Missouri 63045

314 298•8566 Telephone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

March 15, 1996

Attention: Joan Kessner

iiuanterra BHI-009:
Rev. 0

Environmemal
Sendces

REEIVED
oft

UUgIff

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

550.122
Febtvary 27. 1996
Four (4)
Soil
W0915
Summarr

I. Introduction

On February 27, 1996, four (4) soil samples were received by Quanterra, Richland and ttansfen•ed
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richland ID Matrix Date of Receint
10447-001 BOH6Y6 60235101 Soil 02/27/96
10447-002 BOH6Y7 60235102 Soil 02/27196
10447-003 BOH6Y8 60235103 Soil "02/27/96
10447-004 BOH6Y9 60235104 Soil 02/27/96

U. Analytical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0.
Hexavalent Chroatium by EPA method 7196 was performed by QTFSRL.
The data is included in this package.

E-87
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BHI-0093:
i^uranterra Rev. 0

Environmenrsi
Services

Bechtel Hanford Incorporated
March 15, 1996
Project Number. 550.122
SDG: W0915
Page 2

M. Quality Control

A Laboratory Control Sample and Method Blamt were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte.

IV. Definitions

The following codes are used to denote laboramry quality control samples and can be found in the
data summary section of this report: -

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sampie, Blank Spike

V. Comments

Metals
The soil Laboratory Control Sample gave a," Background changing during BOC measurement"
warning. Since the control sample is a known standard. and its concentration was used to
validate the batch a reanalysis of the Laboratnry Control Sample was not performed. The
Laboratory Control Sample recovery was well within the acceptable range.

For hexavalent chromium the preparation blaaf exceeded the MDL. All the samples were
below the MDL sq the data was reported.

Wet Chemistrv
The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 10447-001 on the Fluoride analysis.

E-88
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BHI-009:
^iiuanterra Rev. 0

EnvironmenW
Services

Bechtel Hanford Incorporated
March 15, 1996
Project Number: 550.122
SDG: W0915
Page 3

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

t a • ed:

e H. Piice
Project Manager
eAlprice$\abbydavNhanw0915.nar

1
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^^
QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE 1 OF 2

LOG u: RD-96-

BHI-00932
Rev. 0

ProjeaID: Ah^Z /Lcl0 ^'i/.5 NCM Initiated by: Aniy,- o, ROgiq1

Sample Numbers: 6O ^2.3520/^ O^

Tests: 17M ^7% od ,eie^^ve^s
Matri 60 / /x:

Analvtical Area (check aoorooriate area):

q Sample control q OC JI^ Wet chemistry q Data review

q Organic preparation q HPLC q Metals q Radiochemisny

q Inorganic preparation q GC/MS q Reporting q Bioassay

Nonconformance (check appropriate area):

Soldnrg T'ane Ylolations (exceeded by dars) Quality AssaraneNQaality Control

CategoryL• Laboratory Independent 10 17. QC data reported outside of controls

q 1. Holding time expired in transit q 18. Ineorroct procedure used

q 2. Sample received > 48 hrs. or 1/2 holding time has
ex ired

q 19. SOP intentionally modified with QA and Tech..approval

p

q 3. Test added by client after expiration q 20. Invalid instrument calibration

Category II.• Laboratory Dependent q 21. Insufficient sample received for proper analysis

q 4. Instrument failure Incorred or Incomplete Client Deliverable

q 5. Analyst error q 22. Hardcopy deliverable error

q 6. Login error q 23. Electronic deliverable error

q 7. Miscommunication Reporad ddersfon limits elevated due to:

q 8. Other (complete description required) q 24. Sample matrix

Category 111.• .4nalysrs Reruns (QA/QC) q 25. Insufficient sample volume

q 9. Surrogates q 26. Other (complete description required)

q 10. Internal Standards q 27. Other (specijy):

q 11. Spike Recoveries

Jq 12. Blank Contamination Comments(Explanation:

Analysrs Rerrats (Confirmation)CategoryIY aa n oe .r/o d /y).7L all ^mn^o,n </177iJ.

q 13 Second column C^ ^/nY?^ , t. sn o^ o ani?^n/..

q 14 Contamination chedc.

Confirmation of matrix effeotsq 15 .

q 16. Other (complete description required)

Notification (check appropriate area):

Client notified by (name and date): Client's name and response:

q in writing q by facsimile q process "as is" q n:-sample

q by telephone q other lainy^ on hold until q other (expiain)

Project Manager (signature and date):

V v
E-90
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BHI-00932
Rev. 0

QUANT'ERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PACE20F2

fACR: RD.96-

Corrective Action

Root Cause

^':thon^ .,^nrrle.n^/^/^ /tn»^i

Initial and date: •

sm^ vtnf.n») nn r ^fii..

^nn(+^n^cn^n7`ns^2o fiil) !to lf_ ^YGj o f.nim,aQ1s.n e tPi1 r^//__

,(ze-lnw,j !Y) L .o/%/-44

Coneaive Adion Initial and Date:

//'

Responsibility for petfonning CA assigned to: -

Actions to prevart recnnaroe Initial and Date:

4

First Level Supetvisor.

Responsible Manager. ,^

Date: 3l^/

Date:

ualipv Assurance Review

AIIOIDaIV

Q Further action naZui:ed

0 Deficiency U Rerun

Assigned to: ^

QA signature: Date:

Correc ' e Action Verification

Verified

0 Cannot Verify (slxeify reason):

Nonconformance Memo (losure

QA signatunJdate• ^ ^ //%G'^ t '

^9I
C^^^^

_ _. _ . .^



Aocmnt: 10722
' Master Saaple Lc

Project Manpq^r: N. Price `An ^--^''

Draft: '1Mli ^ Entered and Reviewed )ry:(/^vrJ PN Revi

Saeple He r T late:

122 Rev. 0

Sasple No. Client 10 C-Natris Date: Collected Received Due Shipper
CawRenta

q Container Type Analysis Class Preservative Anal. Due Date Hold Date Site
Data:

10447-001 R0N6Y6 Soil 26-FES-96 10:00 27-FEB-96 12:10 01-NAR-96 fED-Ex
RICNLAq! i. P. 60235101

1 G4 • Glass Jar-2oz AS/7060/44 S COLD 29-FES-96 24-AUG-96 170
I ON - Glass Jfir•12011L FL/300.0/04 S COLO 29-FEB-96 25-NAR-96 170
1 . N03/300.0/04 '. S COLD 29-FEB-96 28-FEB-96 F7B
1 PM/)T/04 - S COLD • 29-FEB-96 24-AUG-96 170

10447•0010IR! R0116Y6 Soil 26-FES-96 10:00 27-FEB-96 12:10 01-MAR-96 FED-EX
1. 0. 40235101

i pi Glq! Jor-120ML F1./300.0/04 S COLO 29-FEB-96 25-MAR-96 17B
1 N03/300.0/04 S COLD 29-FEB-96 '2B-FEB-96 T78

10447-001N; 1101106 Sotl 261E0•96 10:00 27-FEB-96 12:10 01-MAR-96 FED-EX
RICMLARO 1. Q. 60235101

tt)
1 B4 - Glass Jor-2oi AS/7060/q4 S COLO 29-FEB-96 24-AUG-96 T78
1 pl • 410}0 J4r•120ML FL/200.0/04 S COLO 29-FEB-96 25-RAR•96 17B

H03/300.0/04 S COLD 29-FEB-96 2E-FEB-96 17B

10K7-001N5o !)Oq6T6 Soil 2b-FEB-96 10t00 27-FES-96 12:10 01-M1R-96 FEO-Ex
RFC8IAMD !e 0• 4=5101

t Gt( - Glps 4ar•2ot AS/7060/04 S COLO 29-FEB-96 24-AUG-96 178

10447-002. . 1086T7 Soil 26-FEB-96 10)i0 27-FEB-96 12:10 01-MAR-% FED-Ex
IIIOOLAIq.1:.Q:: (!0x1f102 . ;

I G4 - Glass Jar•2ot AS/7060/44 S COLD 29-FEB-96 24-AUG-96 178
1 BN • Gl(Nll JRr-120111 FL/300.0/04 S COID 29-FES-96 25-MRR-96 T7B
1 N03/300.0/04 S COLD 29-FEB-96 28-FEB-96 176

PM/1T/04 " S COLD '29-FEB-96 24-AUG-96 )IB

10447-003 Fi0N6Y8 . So(l 2619B-96 1000 27-FEB-96 12:10 01-MAR-96 fED-EM
RICRLARO I 60m1030. ..

1 W- Glass JNO-20t AS/7060/Q4 S COtD
I ql - 41qB Jiu*r120FiL PL/300.0/44 S

N03/300.0/04 S
^0I P11/If/04 S COLD

O
O

^ 3•=Saaple has not been rad screened-
Peqe I

29-FEB-96 24-AUG-96 T78
29-FRR•96 25-IOIR-96 IN
29-FEB-96 28-FEB-96 17B
29-FEB-96 24-AUG-96 17B

Red Category Rnd Saaple No.

(Container Nuibers:X filled)

I Screening not Required

(216793:100)
(216792:100)
(216792:100)
(216792:100)

Screening not Required

(2167920100)
(216792:100)

Screening not Required

(216793:100)
(216792:100)
(216792:100)

Screening not Required

(216793:100)

Screening not Required

(216795:100)
(216794:100).
(216794:100)
(216794:100)

. SCreenirq not Required

(216797:100)
(216796:100)
(216796:100)
(216796:100)

^
O 0

^
w
N



Project Manager; N. Price

Draft: Final: Entered and Reviewed

Srple Header Tesplate:

Sqple No. Cliant ID
Colwenti

• Container Type Anal
Data:

10447-004 BOH6Y9
RICHLANO 1. D. 60235104

1 GW - Glass Jar-2o:
I GN - Olas Jar-120NL

W
^

a

O
O

3^asple has not been red screened.

Account: 10722 Project: 550.122 Ouanter
Master Sample Lc

PM Revi

C-Natrix

rle

Soil

AB/7060/C4
FL/300.0/04
N03/300.0/04
PN/1Y/Ot

I Fox

QAS No. 550.122 Rev. 0

Oates Collectd Received Due Shipper Red Category Red Sample No.

Class Preservative Anal. Due Date Hold Date Site (Container Nurbers:X filled)

26-FEB-96 11:20 27-FEB-96 12:10 01-MAR-96 FED-Elt 1 Screening not Required

S COLD 29-FEB-96 24-AUG-96 T7B (216799:100)
S COlO 29-FEB-96 25-RAR-96 170 (216798:100)
S COLD 29-FEB-96 28-FEB-96 178 (216796:100)
S COID 29•FEB•96 24AUG-96 17B (216798:100)

Page 2
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Chain of Custody b r0
Record

'6_/^:1^^....

CO

( )" lr !J "rlJfl -

Sample I.D. No. and Descriptlon
Data

(cwxaarnloraaMaa ^wmqDacronWUwoonawaw/

---
^,
^----- ^

L.

r.^......-n-.

nphww Numoer (Arsa CodeYFa" NunDer

rconraa laocunlecr

viarAYayauNnmDOr

Mafrix
Conlainers 8
Preservatives

Time ^ ^ 0i , ^

iiuanterra
fuvin,nmrntal

sOr,NP)

f 9i,un 1 p fuHrMIY N^mYxn

54251
Page ( of

(Attach list it

SpeciallnsVuchonsi
Conditions of Recery(

1J _ l.-1IJ^J^LI_1_1__ _I.
PouOM/Ward10v4iMalbn Sam/a I -l

1 Disposal By LaD I I Archwe For, NomHarard 1-1 FlammaDle IJ sxin Dlnanl q Porson B _ l/nYnown - Relurn To COent I1_ . . . . _. ..._... ............ .. . . _ ..
!um Arw^q inM RpwrW p (X:^IINVwumm^b ISl^w ilr7

^ 14 49llours 7Qar_ ^..^ 14Uar.s 11 Odr_a' ^ ^Ulh rf ........ _... .... ..; .._
Time 1 Rncen1 Dala e0

^^
^ 1 RWrpwsl"qBY ^ 1 ' Date hme ' Reui"ooBY

^ J NuLrxlwslmJDY '1/\^/I IDale Gmn .1 HncnrvMeY --^-^^

Cunxuents
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(A too may be assassuN it sarnplus are /olawJ
Monlns Inngar than 3 mnnlhs)
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Bechtel Henford, Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST
Pape! of^

Data Turnaround

X
Collector
Jon paneMr

Company Contact
L.R. Miller

Telephone
509•373-9592

Pnortty
Nonnal

Projed Designation -
193-H Basins Phase 11 Solls FNk Screaninif

Sampling Location
1e3-H basins soils

SAF No.
896•060

Ice Chest No. `n^.7
!+"

Fleld Logbook No. r•y _ 1^
^I-

Method of Shipment
Hand carry on government vehicle

Shlpp•d To
Guant•fra

OfD4e Property No. Bi9 of LadfnglAir BI4 No.

PosslhlaSampMllazardUR•nwks Preservatlon Cool Cool

Type of Container PIG PIG

No. otContaineqq t t

Spedat Handlkp anNor Stor•e• Volume IdnM\ bo n\

T

SAMPLE ANALYSIS

d ^

1oo

1

1eo•.

2 3 4

SKr& No. Mapla• Oate Sampled Time Sampled . :. • 1 . . .. ^ .l. .. . • • • .. r , . .

> (o O^ S ^^`I1• ^ O0^ ^( ^( x

' (',o^b^~1 p2 S a^lqy Sac- I o X

aoa6 0.^ S a a^.^9^ ^o`(o x x x
0`^oHb4^1 S aabpb Ilao x

CIIAIN OF PQBBPBP" SlpnlPdnt Names
SPECIAL INSTRUCTIONS wwa•

• s By 0
1.o.rc L \5

R DaleRime /IZy
.I/rs z.tr^G

110Anlons.Fluorfde•Nitrate
.

se^a.,*«.
so.eaa
sL

_
swa.

R' u Dat•llhw /.^0 By Dale/f^_

^ v'

2 Ars•nb o^ar

A
eWpubhedBy Dat•/Om• ReuNedB Date/Tlme 3 Chromlum 8 D3. on.. sau.

Dr.O. r,lrw
T Tew.

Relwputsh•d By OaleRhr Received By DateRime 4 AclNity Scan
V . VpNN4n

tABOKAT Y''.
BECTIfN,

ReceWad By Tile DateRYne

p
FINAL SNMpLB:'
DISPO81TION^,l

DNpo•al MNhod Disposed By Date/Tlme

00
e ..
00 0
^
^.>



02i27i99 11:05 aso9 373 e940 E^t.xo-ois:i2-io BHI 00932 @ 003
- Rev. 0

GANBdMRAY ENERGY ANALYSS SCREENWG REPORT
R^e^anwie taeemm^
Emico-nm+ed /wM^ LaborawY
IT HWMmd Co,

Customw loNumber. 9^ .x" ab
GON6w7a.*d 4oN6 918

EAL mNumber EAUMM
,.ctop. r&A*. xVro«n 28 February.199e

BA < 4.fw-01
K40 1.29+01 -1- 1.60+OD
Cog7 < 5.8r01
CoEp < 7.4r02
RuRh10S 4 9.1041

9b125 < 1.4e^01

M29 c 4.90M0
C4134 < 9.7f02
Cs137 c D.of02
CG144 V 5.74L1
Eu152 < 3.5@41
Eu154 c 2.2W1
Eu155' < 3.7eG1
Th32dw 4.3001 44- 1.60-01
UZ35 c 5.lF01
()238 < 1.40+01
U218dau 3.4*01 N- 1.2ro1
Np237 < 1.2r01
Pu239 < 1.0003
pu240 < 1.384O1
At0241 < 4.9r01

St-90 NIR
GmnA1Ma NM
Gtoas 9su N!R

Apa WR

Oaarers
Al rna nx.aa V. 2 aa^C ^e.cov

Alphf acevitst

iar saYa sn0 tumsl meql^. eu telleaNro sppis'
!Ir sw^sM ^'27L a oaqe on :+t v2.M d Ga7]MI

71ean^ms bup277 Y Or^a ^ r.e seMqee va7A

u39a.uau.acs.avdner4v+e2t:14..ratw.amupPW pea=u .
poeucu 7 J2^d. Epummrnn xwa^ pnm srd atupaer Cn>a+-z G^7
eaa rot eat m Crivwa^

T132HH U(1a a'.My dACT1S. Vt212. MC T= a1'aR A96 CWQ'dKRAIY9

p^a'*222. Ea:wmam.^canm am aajpan ommss may
nu eeR r yn::aad mcara

Gro: umCiet. ^¢ CCCS^'+'+p nt1s: r^vnat. nR/ ^an nfpp^SM na:R.t

ImttaT. l' Cu^nx zarmelsoCAtlTaRrAsT.K4nnes

eaura,a,: a0mr. ua Omc wr+ wvysa

ATt masu ro nma a vrAw rcc npwma

a0
'^„ at ^ '- 2'zf.-7 ( e^.ce 02-27-96

RadmlogW anaiy^ Data A6srt L Davis D4b
RsWekp^ Manxpv

E-96 Pafle 1 0009
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GAMMA•RAY EiJERGYANALYSIS SCREENING REPORT
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--------------- -... .---------- "-'---'--- -------'- '------ ----...__. .. _... .
Client Sample Screening Results
27-Feb-96

--...- - ---- '------ - ...

CI.IENT CODE ID

.. .. _.. ---
MATRIX RECEIVED DETECfOR ACQ DATE SAMPLE MINIITES CNTS A NET lTM A CNTS D NET CPM D

DIII 1101101'2 2417/96 12:00.00 PM QUAD21A 2/27r16 3.41:46 PM 11011014 10 7 0 1 91)31.13 64 11695911

I.IQUIU 04: 2/27/96 4.22:36 AM 11K(i S00 3 2 004 771 096375

AW DWe: 2/27/96 TaStiAlt: I.o0E+00 . I.OOE.01 Alp; ( 3.32E-01 (uQ/ 2.49E-03 (pCV 2.49E+01 32.]E.01 CAT I.OE,00 la6
All

Pplmt: 3 U&JU: L / . ml Bal; A1t): 2.23E+00 So): 1.01E-04 4i1: 1.01E.02 ± 2AE.01 ^ 4.9E-01

BHI 00110P4 2/27/9612:00:00PM QUAD2113 2/27/963:41:46PM 80N0P4 30 30 0.95 103 2.5081133

I.IQUID 84: 2/27/96 4:22:56 AM BKO 800 40 0 03 . 740 0923

.W DHe: 2/27/96 TW Si, Alt: 1.00E+00 ,

/

I.OOE.Ot Alp; (DpJ 2.29E+00 (rCU 1.30E-04 (p(-I 1.I0E.02 2 2.9E.01 CAT 1.9E-01 1.o6
All

pp^nt: 0.1 / ,UwDs: L ml BN; AIl): 4.26E+00 So): 1.92E-04 1(t): 1.92E.02 ± 2.SE:01 / 26E-01

11111 8011632 2/27/9612:00:00 PM QUAD21C 2/27/96 2:41:46 PM 8011621 30 16 0.30133713 t28 26.72125

LIQUID . 0Yt; 2/27/96 4:22:56 AM DKO 800 24 0.03 703 087275

AdDMe: 2/27/96 TW So,AIt: 1.00E+00 , I.OOEMI Alp; (Dp/ 6A1E-01 (dl/ 3.07E-03 (pl.'V 3.07E+01 ! 2.0E+01 CAT t.2E-01 LJ

/
Alq

'Pp10t: 0 UWa L , ml 8e4 Alt): 3.21E+01 S4): 2.33E-0I 14g); 2.35E+07 7 8.46.01 2.1E-02
Iit

BHI 8011634 2/27N6 12:00:00 PM QUAD2ID 247/96 3:41:46 PM 0011624 30 11 0.30166667 75 1.625

LIQUID Bkg: 2/27/96 4:22:36 AM BKO 800 32 0.065 700 0875

AdDale: b27/96 TaSo,AIl: I.OOE+00 1.00E+01 Alp; (Dpw/ 2.79E-01 (rCY 2.96E-03 (pCV 3.96E+01 ± 2.1E+01 CAT 6.1E-01

Ppl nt: 0.1 / Udtc L . ml Btl; Alt): 3.01E+00 Si): 1.36E-04 14g): 1.36E.02 ± 2.3E.01 1
Alq3 7E-01

It

BHI 80H616 2/2719612:00:00PM QUAD22A 2/27/961:41:30PM 0011616 30 3 0.1 1166667 t0 1.6679167

SOI.ID Eit: 2127/96 4:27:03 AM BKO 800 44 0053 799 0.99873

AxIDW: 2427/96 Ta1So,Alt: 5.00E+02 7.69E.01 Alp; (D^I 3.72E-01 (rql 1.61E-03 (pCl/ 3.15E+00 ± S.SE+00 CAT I.SEt01
All

Pp1mt: 76.9 ^ URlls: t , . mt BN; Alq): 3.43E+00 $a): I01E-02 1)t): 202E.01 2 33E,00 4.9Ef00

O
O 27-Feb-96
r
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Quanterra-Richlantl
3350 George Washington ay
Riohland, WA 99352

Category: As EPA 7060
Method: EPA 7060
Matrix: SOLID

Project: 550.122

BHI-0093
^%%uanterra Rev. 0

Emironmenral
Services

Saaple Date : 02/26/96
Receipt Date : 02/27/96
Report Date : 03/08/96

Client OuaMerra Blank Sample >rep. Analyses Detection

10 ID Analyte CAS Number Name Date Date Result Unit Ouat. Limit Dil

80H6Y6 10447-001 Arsenic 7440-38-2 0C5LK92910-1 02/29/96 02/29/96 1.1 MG/KG 1.0

80H6Y6 10447-001MS Arsenic 7440-38-2 0C9LK92910-1 02/29/96 02/29/96 87 %REC 1

80X6Y6 10447-001M50 Arsenic 7440-38-2 0C51K92910-1 C2/29/96 02/29/96 84 %REC

80H6Y7 10447-002 Arsenic 7440-38-2 0C81.K92910-1 02/29/96 02/29/96 1.1 MG/KG 1.0 1

8OX6Y8 10447-003 Arsenic 7440-38-2 0C5LK92910-1 02/29/96 02/29/96 1.1 MG/KG 1.0 1

80H6Y9 10447-004 Arsenic 7440-38-2 0C8LK92910-1 02/29/96 02/29/96 11.7 MG/KG 2.1 2

NA 0CBLK92910-1 Arsenic 7440-38-2 0C8LK92910-1 02/29/96 02/29/96 -0.17 MG/KG 8 1.0 1

NA 0CLC592910-1 Arsenic 7440-38-2 0C51K92910-1 02/29/96 02/29/96 122 XREC 20

E-104 0016



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

^ab Name: QUANTERRA MO
^ab Code: ITMO Case No.:
"Iatrix (soil/water): SOIL
^evel ( low/med) : LO^I
a Solids: 97.5

BHI-00932
Rev. 0

EPA SAMPLE NO.

'
Contract: 550.122
SAS No.: S

I

BOH6Y

DG No.: W0915
Lab Sample ID: 10447-001

Date Received: 02/27/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 AYsZ1c 1.1

Color Before:
Color After:

Clarity Before:
Clarity After:

Comments:

M

F_I

Texture:
Artifacts:

FORM I - IN
SW-846

F,10s 0017



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

^ab Name: Q•JANTERRA MO
^ab Code: -'_MO Case No.:
+fatrix (soi=/water): SOIL_
level (lowi-ied) : LOW
ir Solids: 97.4

BHI-00932
Rev. 0

EP.. SAMPLE NO.

BOH6Y7 I
Contract: 550.122
SAS No.: SDG No.: W0915

Lab Sample ID: 10447-002
Date Received: 02/27/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 1.1

Color Before:
Color After:

Clarity Before:
Clarity After:

Comments :

IM

F_I

Text;:re:
Art_=acts:

FORM I - IN
SW-846

E-106 0018



BHI-00932
U.S. EPA - CL? Rev.O

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.122
BOH6Y8

Lab Code: ITMO Case No.: SAS Nc.: SDG No.: W0915
Matrix (soil/water): SOIL LaE Sample ID: 10447-003'
Level (low/med): LOW

_
Date Received: 02/27/96

% Solids: 97.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2 Arsenic 1.1

Color Before:
Color After:

Comments:

Clarity Before:
Clarity After:

M

F

Texture:
Artifacts:

FORM I - IN
SW-846

E-107
0019



U.S. EPA - CLP

1
=NORGANIC ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

BOH6Y9

Lab Name: QUANTERRA MO Contract: 550.122
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0915

Matrix (soil/water): SOIL_ Lab Sample ID: 10447-004

Level (low/med): LOW Date Received: 02/27/96

o Solids: 94.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte

7440-38-2 !arsenic

Concentration

11.7

Color Before:
Color After:

Comments:

Clarity Before:
Clarity After:

Q M

F_

Texture:
Artifacts:

FORM I - IN
SW-846

E-10s 0020



U.S. EPA - CLP BHI-00932
Rev. 0

3
BLANKS

Lab Name: QUANTERRA MO Contract: 550.122

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0915

Preparat'_on Blank Matrix (soil/water): SOIL_

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

nalyte

Initial
Calib.
Blank
(ug/L) C

Conti

1

nu
Bl
C

ing Calibr
ank (ug/L)

2

at

C

ion

3
`I

Prepa-
ration
Blank C M

Arsenic
-

-1.1
-

B -1.7
-

B -1.4
-

B
i -i

-0.172 B F_

- - - ^ - - -

-_ - - ^ -^ _

- - - j -^ -

1 ^
- -

_ - -

^- - - - _I

- -_ -

- - - _ -

- _ _ _i - -

- _- - - i -i

- - - - -^

- - _ _

- -- - - -

- - - - ^ -
; - -_ _ - -

- - - !-^ - -

FORM III - IN
SW-846

E-109 0021



U.S. E2% - CLP

BL:_NKS

BHI-00932
Rev. 0

_Lab Name: QUANTERRA MO Contract: 550.122

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0915

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units 'ug/L or mg/kg):

nalyte

Initial
Calib.
Blank
(ug/L) C

Conti

1

nu
Bl
C

ina Calibr
an{ (ug/L)

2

at

C

ion

3 C

Prepa-
ration
Blank C .

Arseriic 1.0 U 1.0 U 1.0 U F

FORM =II - IN
SW-846

E-I10 0022



BHI-00932
U.S. EPA - CLP Rev. 0

SA EPA SAMPLE ::0.
SPIKE SAMPLE RECOVERY

3,ab Name: QUANTERRA_MC Contract: 550.122
- I B0H6Y6S

lab Code: ITMO Case No.: SAS No.: SDG No.: W0915

Matrix (soil/water) : SOIL Level (low/med): =ZW

`s Solids for Sample: _97.5

Concentration Units (ug/L or mg/kg dry weight):'MG%KG

Analyte

Control
Limit
oR

Sp.iked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

Arseri^.c 80-120 4.7067 1.1282 4.10 87.3

_ - ^

Comments

YI M

F-
-.-

-i_

-^_

-^_
-^_

-I_

-i-

-I-

_i-
-^_

FORM V (Part 1- IN SW-^-46

E-111 0023



BHI-00932
U.S. EPA - CLP Rev.O

5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

- BOH6Y6SD I
La: Name: QUANTERRA_MO Contract: 550.122

La: Code: ITMO Case No.: SAS No.: SDG No.: W0915

*Ia_rix (soil/water): SOIL Level (low/med): LOW

w Solids for Sample: _97.5

Concentration Units (ug/L or mg/kg dry weig:t): MG/KG

:nalyte

Control
Limit
%R

Spiked Sample
Result ( SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

P=senic 80-120 4.5744 1.1282 4.10 84.1

Cc--aents :

Q M

F

FORM V (Part 1- IN SW-846

E-112 0024



U.S. EPA - CLP BHI-00932
Rev. 0

6A EPA SAMPLE NO.
MATRIX SPIKE DUPLICATES

BOH6Y6S

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Matrix (soil/water): SOIL

% Solids: 97.5

Contract: 550.122

SAS No.: SDG No.: W0915

Level (low/med): LOW

Percer-= recoveries:

Analyte
Control
Limit

Matrix
Spike (S

Matrix Spike
Duplicate (SD) RPD

As 201 87.30 84.10 3.7

F.RM VI - IN

E-113

Q M

F

0025



U.S. EPA - CLP BHI-00932
Rev. 0

7
LABORATORY CONTROL SAMPLE

.,ab Name: QUANTERRA MO Contract: 550.122

.,ab Code: ITMO Case No.: SAS No.: SDG No.: W0915

3olid LCS Source: ERA

&queous LCS Source:

Aqueous ( ug/L) Solid ( mg/kg)
Analyte True Found °sR True Found C Limits %f

^ sZen1C 65.1 79.5 - 31.9 97.0 12:
i

^ - -

FORM VII - IN

E-114

SW-846

0026



BHI-00932
Rev. 0

Chromium VI

E-115
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BHI-00932
Rev. 0

Serwen CIikIN-OF-CUSTODY FORM

ANALYSIS: CLIENT: '891 DATE DUE : 3-1.3

SAMPLE DELIVERY GROUP: BATCH NO.:D2'.3J2

LABORATORY ID ^ CLIENT ID COMMENTS

^G2352^/ ^ ^1^^ ^
cz ^7

INITIALS DATE SOP#

COC INITIATED NA

SAIvIPLE PREPARATION

E

^ z_Z^_^E 7CHCJCSCCS

SAMPLE ANALYSIS ^ Z_ zt _2 b Rc N we sons

DATA REVIEW

^3

Form No.: RC-075. I/96. Rev. 2

E-116

^X:o2t^,3



BHI-00932
Rev. 0

HEXAVALENT CHROMIUM DATA SUMMARY

SDG: W0915

ANALYSIS DATE: 2/29/96

MATRIX: SOIL

MDL 0.57 mglkg

SAMPLE LAB. ID CLIENT ID

SAMPLE

RESULT UNIT

SPIKE

ADDED UNITS

SPIKE

RECOVERED UNITS

PERCENT

RECOVERY

Preparation Blank 0.029 mg/L

LCS 0.9 mg/L 1.000 mg/L 0.9 mg/L 90.0

60235201 BOH6Y6 <0.57 mgtkg

60235201 duplicate B0H6Y6 1 1 <0.57 mqlkq

60235201 MS BOki6^'6 ;<.
.

'` 36.6$ •rnj
s.,:

40.76^: `:. rtj 36.68 m 90.0

60235201 PbCrO4 80H677 921.28 mg/kg -970.66 mg/kg 921.28 mgtkg 94.9

60235202 BOH6Y7 <6.57 `m "

60235203 B0H6Y8 <0.57 m

60235204 BOH6Y9 <0.57 m g

COMMENTS:

Preparation blank is > MDL of 0.57 mg/kg, but all sample results are < MDL so data was reported.

To convert preparation blank in mg/L to mg/kg: mg/kg =(mg/L • 0.1 y / 0.01 kg

Form No.:CG-196. 8/95. Rev. 0

E-117

i^cb2A



BHI-00932
Rev. 0
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BHI-00932
Rev. 0

WET CHEMISTRY
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BHI-00932

Category: Fluoride
Method: EPA 300.0
Matrix: SOLID

Ouanterra-Richtand
3350 George washington Way
Riehland, WA 99352

Project: 550.122

Rev. 0

iiuanterra
Emironmentall
Senices

Sanple Date : 02126/96
Receipt Date : 02/27/96
Report Date : 03/08/96

Client Quanterra Blank Sample Prep. Analyses Detetti:-

IO ID Analyte CAS Number Name Date Date Result Unit Oual. Limit

80H6Y6 10447-001 Fluoriae 16984-48-8 0C8LK92906-1 02/28/96 02/28/96 0.98 UG/G U 0.98

80N6Y6 10447-OOIDUP Fluoride 16984-48-8 OCBLK92906-1 02/28/96 02/28/96 1.22 UG/G 0.98

60H6Y6 10447-001MS Fluoride 16984-48-8 0C8LK92906-1 02/28/96 02/28/96 100 %REC

801(6Y7 10447-002 Fluoride 16984-48-8 OC8LK92906-1 02/28/96 02/28/96 3.31 UG/G 0.96

801(6T8 10447-003 Fluoride 16984-48-8 OCBLK92906-1 02/28/96 02/28/96 3.64 UG/G 1.01

80H6Y9 10447-004 Fluoride 16984-48-8 0C8LK92906-1 02/28/96 02/28/96 1.04 UG/G U 1.04

NA 0C81K92906-1 Fluoride 16984-48-8 DC8LK92906-1 02/26/96 02/28/96 1.00 UG/G U 1.00

NA OCLCS92906-1 Fluoride 16984-48-8 0C8LK92906-1 02/28/96 02/28/96 99 XREC

Y
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,tegory: Nitrate
Methce: EPA 300.0
Matris: SOLID

Quanterra-Richtand
3350 George Washington Way
Richland, WA 99352

Project: 550.122

Rev. 0

^iiuanterra
Emironmenta!
SerrlCe!

Saaple Date : 02/26/96
Receipt Date : 02/27/96
Report Date : 03/08/96

CLient Quanterra BLank Saapte Prep. Analyses. Detection
ID LD Anatyte CAS Nurtber Name Date Date Result Unit Ouat. Limit Oil.

80146Y6 10447-001 Nitrate N03-N 0C81K92906-1 02/28/96 02/28/96 9.85 UG/G 0.39 2

80146Y6 10447-0010UP Nitrate N03-N OC8LK92906-1 02/28/96 02/28/96 12.0 UG/G 0.39 2

50146Y6 10447-OO1MS Nitrate 1403-N OC81K92906-1 02/28/96 02/28/96 103 %REC 5

80M6Y7 10447-002 Nitrate N03-N CCBLK92975-1 02/29/96 02/29/96 491 UG/G 40.0 200

30116Y8 10447-003 Nitrate N03-N OC8LK92975-1 02/29/96 02/29/96 458 UG/G 38.0 200

80N6Y9 10447-004 Nitrate N03-N OC8LK92906-1 02/28/96 02/28/96 25.9 UG/G 1.04 5

NA oCBLK92906-1 Nitrate N03-N OCBLK92906-1 02/28/96 02/28/96 0.20 UG/G U 0.20 1

NA OCBLK92975-1 Nitrate N03-N OC3LK92975-1 02/29/96 02/29/96 0.20 UG/G U 0.20 1

NA OCLCS92906-1 NitratE, i :. N03-N - > OCBLK92906-1.-;. 102R8/96 ,02/28/96• 96 %REC 1

NA OCLCS92975-1 Nitrate""''"

..,

`^^•N03-N

: . .. . .
..

OCBLK92975-1

:....• ...

02/29/96

. .

02/29/96 105 yREC 1

NA OCLCS92975-2 Nitrate N03-NC^; .aC6LK92975^1•. .02/29/96 02/29/96 102 XREC I

Y
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VADOSE SOIL SAMPLE VALIDATION REPORT
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MEMORANDUM

TO: 183-H Basin, Verification of Soil Cleanup Project QA Record May 15,1996

FR: Heidi Gregerson, Golder Associates Inc.'A

4
RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE

MAY ISos
W0924-QES (943-1610.126 924INO.HB)

- --- - '^

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on daa'
package W0924-QES prepared by.Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS ^ MEDIA

B0H6Q8 FIELD SPLIT SOILINORGANICS
B0H6Q9 FIELD SPLIT i SOIL
BOH6RO FIELD SPLIT.; ' SEE AT7ACHMENT 4 SOIL
BOH6RI FIELD DUPLICATE SOIL
B0H6R2 FIELD SPLIT ^ SOIL

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994). and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below: •

Attachment 1. Glossary of Data Reportir3g.Qualifiers, .:.
Attachment 2. Summary of Data Qualifications , '!

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below.

Detection Limits. Detection limit goals were met for all sample results.

F-5 !D^ ^
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Data Packaae ID• W0924-OES Analysis: INORGANICS

Completeness. The data package was complete for all requested analyses. A total of five

samples were validated in this data package with a total of 20 determinations reported, all

of which were deemed valid. This results in a completeness of 100%, which meets the 90%

objective of the work plan.

MAJOR

No major deficiencies were identified during data validation which required qualification

of data as unusable.

MINOR

The following minor deficiencies were identified during data validation which required

qualification of data:

Spike Sample

The percent recovery for arsenic was outside the control limit and associated

samples were qualified. Attachments 2 and 5 provide a summary of samples

affected, data qualifications applied and supporting documentation.

Blank

Arsenic was detected in the preparation blank at a negative concentration and

associated samples were qualified. Attachments 2 and 5 provide a summary of

samples affected, data qualifications applied and supporting documentation.

FIELD QC

Sample BOH6R1 was identified as a field duplicate of sample BOH6RO. The

RPDs were evaluated and determined to be acceptable.

Samples BOH6Q8, BOH6Q9, BOH6RO, and B0H6R2 were identified as field split

samples. The associated samples were not in this SDG, therefore RPDs were

not evaluated.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.

2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Valiidation,

Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September

7,1994; Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2 BHI-00932
Rev. 0

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U- Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

r-a
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0924-QES

I

REVIEWER: DATE: PAGE I OF I
H. Gregerson 5.13-96

COMMENTS: INORGANICS

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

ARSENIC J/Bl ALL SAMPLES DETECI'E')a IN BLANK

ARSENIC j/gl ALL SAMPLES MS RECOVERY WAS
OUTSIDE THE
CONTROL LIMIT

(=nj
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ATTACHMEi\T 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

.()
n,y
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r)ma Rununarv. Data Packaee: W0924-OES

Yn

^

Saut le # BlIH6
Q

8 BOH6Q9 B0H6R0 BOH6R1 BOH6R2

Date 3/4/96 3/4/96 3/4/96 3/4/96 3/4/96

Location

Depth - 1 I(t -11 tt -11 It -11 It

Type Suil Soil Soil Soil Soil

Comments Field Sp lit Field Split Field Sp lit Field Duplicate Field Split

Parameter Units Results Q Results Q Results Q Results Q Results Q

ARSENIC MG/KG 0.3011 BJ 1.100 J 0.660 B) 0.720 B) 0.960 BJ

CHROMIUM MG/KC ( 1.60(1 B 7.100 7.000 10.000 9.100

COf'PER MG/KG ( 1.891) B 111.8110 13.11(10 10.90(1 15.1(10

NI('KFI. MC/KC 16 0II 11 H:I(I( I 6:1111) 8!11111 8.6(1(1

The decimal places shown do not rellect the precision reported by the laboratory.

5^1311 l^
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ŵ
N



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO
ab Code: ITMO Case No.:
atrix ( soil/water): SOIL
.evel ( low/med): LOW -
Solids: 100.-0

Col

=olor Before:
=olor After:

-omments

BHI-00932
Rev. 0

EPA SAMPLE NO.

I BOH6Q8 I
Contract: 550.126 1
SAS No.: SDG ::o.: W0924

La^ Sample ID: 10516-005
Date Received: 03/05,/96

icentration Units (ug/L or mg/kg dry weight): MC

CAS No. Analyte Concentration C Q

7440-38-2
7440-47-3

Arsenic
Chromium

0.30
0.60

7
B
_N_

7440-50-8 Copper_ 0.89 B
7440-02-0 Nickel 1.6 U

Clarity Before:
Clarity After:

M

F
P
P
P

/KG

Texture:
Artifacts:

SW-846

()Ne& 51315b

-F-13 -99030



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO
ab Code: ITMO Case No.:
atrix (soil/water): SOIL_
evel (low/med): LOW
Solids: 98.4

BHI-00932
Rev. 0

EPA SAMPLE NO.

I I
Contract: 550.126

BOH6Q9

SAS No.: SDG No.: W0924
Lab Sample ID: 10516-001
Date Received: 03/05/96

Concentration Units (ug/L or ::,g/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2
7440-47-3

Arsenic
Chromium

1.1
7.1

L
_
_N

7440-50-8 Copper_ 10.8 _
7440-02-0 Nickel 8.4

"olor Before:
'olor After:

'omments:

Clarity Befcre:
Clarity After:

M

F,'
P
P
P

Texture:
Artifacts:

FORM I - IN
SW-846

^^
F-14



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
-Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL
Level (low/med): LOW_
% Solids: 96.6

BHI-00932
Rev. 0

EPA SAMPLE NO.

I

BOH6RO I
Contract: 550.126
SAS No.: SDG No.: W0924

LZ Sample ID: 10516-002
Date Received: 03/05/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2
7440-47-3

Arsenic
Chromium

0.66
7.0

7440-50-8 Copper_ 13.0
_

7440-02-0 Nickel 6.4
_

Color Before:
Color After:

Comments:

Clarity Before:
Clarity After:

M

F Q^c!
P
P
P

Texture:
Artifacts:

FORM I - IN
SW-84'c

F-15
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00932
Rev. 0

EPA SAMPLE NO.

ab Name: QUANTERRA MO
ab Code: ITMO Case No.:
atrix (soil/water): SOIL
=ve1 (low/med): LOW -
Sclids: 97.5

Contract: 550.126
BOH6R1

SAS No.: SDG No.: W0924
Lab Sample ID: 10516-003

Date Received: 03/05/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7440-38-2
7440-47-3

Arsenic
Chromium

0.72
10

F
_
-N

7440-50-8 Copper_ 10.9
7440-02-0 Nickel 8.9

_

:)lcr Before:
nlcr After:

amr:.ents

Clarity Before:
Clarity After:

IM

F
P
P
P

Texture:
Artifacts:

FORM I - IN
SW-846

F-16
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U.S. EPA - CLP

BHI-00932
Rev.0 '

1 EPA SAMPLE NO.
INORGANIC :"NALYSES DATA SHEET

I

BOH6R2

ILab Name: QUANTERRA MO Contract: 550.126
-Lab Code: ITMO Case No.: SAS No.: SDG No.: W0924
Matrix (soil/water): SOIL_ Lab Sample ID: 10516-004
Level (low/med): LOW Date Received: 03/05/96
% Solids: 96.7

Concentration Units (ug%L or mg/kg dry weight): MG/KG

CAS No. Analyte 'Concentration C

7440-38-2 Arsenic 0.96 B
7440-47-3 Chromium ' 9.1

-7440-50-8 Copper_ : 15.1
-7440-02-0 Nickel 8.6

. e f:. 'C}' ;a':r•r+71c'^
.d^t^^.: .^ s

4 k <t^Y k t•^^g •̂ ^-^^

• :
PiM Y^LL• }'.

Color Before:
Color After:

Clari=-.• Before:
Clarizi After:

Comments:

Texture:
Artifacts:

SW-846

_01.,3 , ^^

Q

N

M

F
P
P
P

I -^
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Quamerra Incorporated
13715 Rider Trail Nortl:
Earth Ciry, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

March 21, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

I. Introduction

550.126
March 5, 1996
Five (5)
Soil
W0924
Summary.

"iuanterra BHI-00932
Rev. 0

servicer

4
RIN

R8C4VED
DO
L" in

On March 5, 1996, five (5) soil samples were received by Quanterra, Richland and transferred to
Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richland ID Matrix Date of Receiot
10516-001 BOH6Q9 60304301 Soil 03/05/96
10516-002 BOH6RO 60304302 Soil 03/05/96
10516-003 B0H6R1 60304303 Soil 03/05/96
10516-004 B0H6R2 60304304 Soil 03/05/96
10516-005 BOH6Q8 60304305 Soil 03/05/96

U. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

F-20
(Ii5
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^iiuanterra BHI-0093-L
Eavironmmnl Rev. 0
Services

Bechtel Hanford Incorporated
March 21, 1996
Project Number: 550.126
SDG: W0924
Page 2

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0.
Nitrate by EPA method 353.1. Chromium, Copper, Nickel by EPA method
6010. Hexavalent Chromium by EPA method 7196 was performed by
QTESRL. The data is included in this package.

M. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
ptrotocolfor each analyte.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Metals
The recoveries of the Matrix Spike (69.2%) and the Matrix Spike Duplicate (75.6%) for
Arsenic were less than 80%, therefore all associated data was flagged with an " N ". See NCM
# 2548.

Wet Chemistry

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 10516-001 on the Fluoride analysis.

F-21



,iuanterra BHI-009--,
Ecvironmeon! Rev.O
SeJViccr

Bechtel Hanford Incorporated
March 21, 1996
Project Number: 550.126
SDG: W0924
Page 3

Integration shows a hit for Fluoride but the peak area is less than the lowest calibration
standard and the values are reported as less than the detection limit for sample 10516-001 and
10516-OOIDUP and 10516-005.

The Matrix Spike recovery is outside of the suggested limits of 75 - 125% for the \itrate
analysis. but the sample concentration is four times greater than the spike amount. See NCM #
SL-2546.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Wade H. Price
Project Manager
e:\lpnceSXabbydave\hanw0924.nar

F-22
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LABORATORY NONCONFO MA\i MEMO 1NCIvII

°roject ID/Client:

LOG a: z 5^

BHI-00932
Rev. 0

Lt) . tNCM Initiated by/Date: ^. Ltt A./ ^ 3- I t•5 t„ Project Manager:

Sample NumbersiQC - n^ 0c, ( OD O ^ OOS

batch or lot numbers

Tests: As o

l tyticAna Area (check approoriate areak

q Sample control q GC q Wet chemistry U Data review

q Organic preparation q HPLC Q-<,etals q Radiochemistry

q Inorganic preparation q GGMS q Reporting q

Nonconformance (check aRnroOriate area): To be completed by analtst

Holding T'ttne Violations (rxceeded by days) Qaality AssaratrcdQaalfry Control

Category !: Laboratory Independent

^

GY10. QC data reported outside of controls

q I. Holding time expired in transit q 21. Incori•ect procedure used

q 2. Sample rec'd > 48 hrs after satnpling. or V2 holding time has q 22. SOP intentionally modified with QA and tech approval
expired .

q 3. Test added by client after expiration q 7a'. invalid insttvment calibration

Category !!: Laboratory Dependent q 24. Received insufficient sample for proper analysis

q 4. Insttument failure q 5. Analyst error Incorrect or Incomplete Clknr Deliverable

O 6. Log-in error q 7. Miscotnmunication q 25. Hatdcopy deliverable error

J 9. Other (explanation required) q 26. Electronic deliverable error

Reporred Deteetlott Lbrtln Elevated Due to.,

Category 111: Analysfs Reruns (QA/QC) q 27. Sample matrix: Does not include high analyte content

q 9. Surrogates q 10. Internal standards q 28. Insufficient sample volume

q 11. Spike recoveries q 12. Blank q 29. Other (explanation required)

eonmminacon

Category !V.• Analysis Reruns (Confirmatian) bl6^aeeors

q 13. Second column q 14. Cotitamination '. Cr30. Bsinime0iquipmem Tag-out

check ^_ .

q 15. Confumation of matrat effeas q 31. Other (explaaetion tequited)

q 16. Other (exp^Yaquited)

Category V Analysis Rstotr l4^

Under calibratioaq 17 Over calibration q 18. .

q 19 Other (ex lanation rs oired). p q

Ne Vintion (check appronrht_•. 2re2l: q ReqYfKd U Not Reqaft`ed To be completed by project nianager

notified by (name and date) td 3 f^rlT S?.

7writing^^ ^u^^ q By imile

,! By telephone q (sxplain)ell

Cli^'saume ad t^mw. • -

q Proeeas "az is° q Re-sample

On old until q Other (explain)

Proiect manaster (sittnanue and date): - -

PAf3E 1 of 3
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QUANTERRA LA60RATORY NONCONFORMANCE MEMO

BHI-00932
Loa=: Z S-f`^ Rev. 0

Corrective Action: To be completed and reviewed br all acsoc•iates uira.i

Problem Description/Root Cause ^ tytSp Author's initials and date: +t^o 03 d/-^Ii

Corrective Actions (Shon Term) Author's initials and date: P C- 0 3•i^ •9 6

Corrective Actions to Prevent Reoccurrence (Long Term) _

Corrective Action approved by (SupervisoriGroup Leader) and date:

A dditiona! Cotxtnents:

Corrective Action to be completed by (if other than Supervisor/Group Leader):

Date Corrective Action is to be completed:

Ooalitv Assurance Review To be completed by a QA associate

Af Anomaly q Deficiency

q Further action required:

q Notified Ops/Sys Manager ( Initials)

Further action assigned to:

QAsignature: Date:

Corrective Action Ve fteatb e To be completed by a QA associate

q Verification not requieed or requested

q Verified / CA completed on by

q Cannot verify (specify reason)

Verified by: ^:

Aionconformanee Memo Closnre:

LQA sigttanue: D^

The O$ra ojQuafry dsnvm+a maiwms a copy ojrhir NCM ud+canng rtsfrno swtu.r.

PAGE 2 OF 2
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Bechtel Han , inc, Ly CHAIN OF CUSTODYISAb_ LE ANALYSIS REQUEST
t

Pa' _ ef_

. J Data Turnaround

olleWor Company Contact Telephone X Priorily

lon Fancher Kk 5 - lran L.R. Miller 509-373-9592 Normal

'rojeW Designation Sampling Location SAF No.
1 83-H Basins Verification 183-H basins soils 896-056
ce Chest No. Field Logbook No. Method of Shipment

EL-1287 Hand carryion government vehicle
ihlpped To 08sile Property No. Bill of Lading/Air Bill No.
auanterra N/A N/A
'ossible Sample Ha:anislRemarks Preservation Cool Coal Cool Cool none

Type of Container PIG PIG pIG PIG PIG

No.olConlainer(s) 1 1 + 1 1
pecial Handling andlor Storage Volume 60m1 60ml 60m1 60m1 20m1

1 oO% 1o0@4 .3x
^SAMPLE ANALYSIS +<}= ^V

D D ^J 1 2 S

Sample No. Malda' Date Sam Ied Time Sampled .. ..
'16o00Q`1 S 3,/

x x''.°: ^ ^ :^

Q_z\4bX^D 5 4 O°131 _x

691khr"^ S --3/41 1. O`i 3 I x x^w s ^('
a bR^ Q^ s 3/4 q6 ^^^ 'ti6e x

BOA 0$
1i ^t c? N20 'ho t.t^^t

3HAIN 01`i Q,QBS SIgnlPdnl Names SPECIAL INSTRUCTIONS Main+'

S •SoA
Rellnquishect 8 Datelfime ^+a DateRlme /dcs 1 IC Anions, Fluodde, Nitrate SE • s•d.,,.n

so • sow
Z• EP< <.::1ft- 3• 2 N021N03 SL • Sbopo

isfar- Date/Rlme Qsh a ed By Date/Time 31CP Melals, Cr, Cu, Ni, As W' War"
s 4 Chromtum6 ^ .e:

Relinquished By DateJTime Received By DatelTime S.AWivity can
.i.^..,`T ^^

os- o^ saa•
D^ • o„an uaaaa. , T •Tnfua

^aRelinqulshed By Date/Time Received By Date/Time • t maa
iV •Vpalalnn

IABORAT.0^7rr: Reoelved By Title Date/fime .
' SECT(Ut1.[,.d.D• ^7 G7

gf 6^
Dlapoul Method Disposed By Datelfime e x

SDl 0 0
0

N
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TMPAGE INTENTIONALLY
LOT BLANK
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ATTACIUMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

BHI-00932
Rev. 0

VALIDATION
LEVEL:

A B C D E

PROJECT: 3-4 99jr) V,S 4 DATA PACKAGE:

VALIDATOR: .' ^EF&4W LAB: (CIQA DATE:,5 7j q(o

CASE: SDG:

ANALYSES PERFORMED

q G.P/ICP O G.PlGFAA: O ClPMO O CLPlCYid• q 0

SW-8661ICP ® SW846lGFM q SW-8d6M0 O SW-866
Cy&nide

0 q

SAMPLES/MATRIX (q ?bN(geQ QW-R-I

(SONi^Q2 SOIL.

1. DATA PACKAGE COtaPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? ...... No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . .
Comments:

Yes No N/A

F-28



WHC-SD-EN-SPP-002. Rev. 2 BHI-00932
Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

?tll i Y N

^

snstrumen ..Were initial calibrations performed on a .. es o

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes No N

Are ICP interference checks acceptable? . . . . . . . . . . . . Yes No A

Were ICY and CCV checks performed on all instruments? ... .. Yes No

Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . Yes No N/A

Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No N/A

Were preparation blanks analyzed? . . . . . . . . . . . . . . Yes No 1,N/A

Are preparation blank results acceptable? . . . . . . . . . . es No N/A:

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No N A

Are field/trip b lank results acceptable? . . . . . . . . . . . Yes No N/A

S. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . .Yes No t,N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . .. Y 00 N/A

Were laboratory control samples ( LCS) analyzed? .. ..... Yes No N A

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/A

(l2?
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Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . Ye No N/A
Are laboratory duplicate samples RPD values acceptable? ... Yes No N A
Were ICP serial dilution samples analyzed? . ......... Yes No N A
Are ICP serial dilution oD values acceptable? .... ..... Yes t No N/A
Are field duplicate RPD values acceptable? ......... Yes

A.
No N/A

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N/A G°
Comments:

. ec.1( !CI is ^i i ^ gb •1'lt4_ r^
PualuC;-l-c n,n c ckevt1 -171 ^7 ('(CfD ^co•
2 gOkC,09 gONtnoci gMoQO «nr,l &^1ktnQZ C!c k t-s o

n<r n" ^ r\
7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? ... .... Yes No
Are duplicate injection %RSD values acceptable? ... . .... Yes No N
Were analytical spikes performed as required? . .... .... Yes No
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No

J

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes No
Are MSA results acceptable? . . . . . . . . . . . . . . . Yes No
Comments: <'ctW

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? ......-.. es No N/A
Are all results supported in the raw data? .......... Yes No N/A
Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . Yes No
Comments•

F-30 ^ ^' }



IIGLDING TIME SUMMARY

ti
W

9

SDG: Z" VALIDATGR: DATf•.: PAGG OF^

CGMMEN'fS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
NDLDING
TIME, DAYS QUALIFIER

^OHIo g c^FAA ^cP 3^I l0 3 8 9tv 3 g 9l0 q `{

c^ q c^Fr^a ^cp 3 y ^ta 3 g ^ 3/2 /9^
(^pN(o(ZO c,FAa iee 3 4 9(o .3 ^ ^(a 3^ 5^ c, . p

^;Ol{lo^l G%AA/I CP 3 N k(O 3$^il^ ^ a^9(r n

QON(o (LZ G^A icP 3/K 9i^ 3) 8 ^i'l.o 3 8 9Lo

I

<̂

^
W
N i



U.S. EPA - CLP

3
BLANKS

BHI-00932
Rev. 0

,ab Name: QUANTERRA MO Contract: 550.126

,ab Code: ITMO Case No.: SAS No.: SDG No.: W0924

'reparation Blank Matrix (soil/water): SOIL_

'reparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Analyte

Arsenic_
Chromium_
Copper_
Nickel

G^''M^(c

Initial
Calib.
Blank
(ug/L) C

4.8 B
6.2 U
16.2 U

^lOhlCoQy
GOf^coQ°
9OHP^

Continuing Calibration
Blank (ug/L)

1 C 2 C 3

-4.1
4.4

B
U

-2.7
4.4

B
U

1.5

6.2 U 6.4 B
16.1 U 16.1 U

FORM III - IN

F-32 026

C

B

Prepa-
ration
Blank C

0.620
1.610

M

F
P
2
2

SW-846

(^a^^^/1^3%



BHI-00932
U.S. EPA - CLP Rev, 0

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

rI B0H6Q9S
Name: QUAN2'ERRA MO Contract: 550.126 I

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0924

Matrix (soil/water): SOIL_ Level (low/med): LOW_

% Solids for Sample: _98.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) °sR

Arsenic
Chromium
Copper_
Nickel
-

80-120_
80-120
80-120
80-120

-

3.8862
26.0274
35.7937
56.7774-^? ^l^k

is;
L

_
_
_

1.0701
7.1453
10.7642
8.4096

-

-

4.07
20.33
25.41
50.81

69.2
_
_98.5
_95.2

,ReSi-^eq-}"

II - -

I-omments :

Q M

)N F
PP
P

FORM V ( Part 1- IN SW-846
^3^5^ ^ =

aDyDQs ^2L^ 5/f3M
$a8-36'(,?OHinQ9

F-33 (327
3E)NUW
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Z



BHI-00932
Rev. 0

3`ICS PAGE INTENTiONALLY
LEFT BLANK -

F-34



MEMORANDUM

TO: 183-H Basin, Verification of Soil Cleanup Project QA Record :-:av 15,

FR: Heidi Gregerson, Colder Associates Inc. *1

. BHI-00932
Rev. 0

W

0 1996

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0924-QES (943-1610.126 924GEN.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis inc::ated below on data
package W0924-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOH6Q8 FIELD SPLIT GENERAL CHEMISTRY SOIL

B0H6Q9 FIELD SPLIT SOIL

B0H6R0 FIELD SPLIT SEE ATTACHMENT 4 SOIL

BOH6RI FIELD DUPLICATE SOIL

B0H6R2 FIELD SPLIT SOIL

Data validation was conducted to level C in accordance with the WHC. statement of work

(WHC 1994) and validation procedures (WHC 1993). Attachments 1::rough 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data'Summary and Annotated Laboratory 71eports
Attachment 4. Laboratory Narrative and Chain-of-Custody Docume-:ation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the re:--renced validation

criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

001
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Data Package ID: W0924-OES Analvsis: GENERAL CHEMISTRY

Completeness. The data package was cz:nplete for all requested analyses. A total of five
samples were validated in this data package with a total of 20 determinations reported, all
of which were deemed valid. This resu:_s in a completeness of 100%, which meets the 90%
objective of the work plan.

Detection Limits. Detection limit goals =ave been met for all sample results.

MAJOR DEFICIENCIES

No major deficiencies were identified d_ang data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times .

The holding times for nitra::. and chromium VI exceeded the control limit:
Attachments 2 and 5 provid e a summary of data qualifications applied and
supporting documentation.

DATA REPORTING

Sample analysis and valid.::: ^n for nitrate by method EPA 300.0 was requested
for informational purposes _n1v as stated in the validation services request
document.

Sample results reported as :ass than or "<" by the laboratory have been
qualified as undetected (L': ; n the laboratory results form. See Attachment 3:

REFERENCES

WHC 1993, Data Validation Procedures :: r Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Compa-_r, Richland, Washington.

WHC 1994, Environmental and Waste C::sracterization Analvtical Data Validation,
Purchase Order MSH-SWV -'015905; Va'::.:ation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Compa-•: . Richland, Washington.

002
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2
B1-1I-00932
Rev. 0

Glossary of Inorganic Data Reporting Q::alifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data shcsld be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquc: size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detect=d. Due to a minor quality
control deficiency identified during data validation the cc-centration may not
accurately reflect the sample detection limit. The associate3 data have been qualified
as estimated but should be considered usable for decision :naking purposes.

BJ - Indicates the constituent was analyzed for and detected a: a concentration less than
the contract required detection limit (CRDL) but greater t=an the instrument detection
limit (IDL). Due to a minor quality control deficiency ide-.:ified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. "Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detecte-4. Due to a major quality
control deficiency identified during data validation, the aseOciated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. :^ue to a major quality
control deficiency identified during data validation, the as=-Ociated data have been
qualified as unusable for decision making purposes.

lln,;!J
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ATTACHMENT 2

SUMM:?:1' OF DATA QUALIFICATIONS

!T^S
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG. '.N'0924-QES REVIEWER: DATE: PAGE 7 OF I
Heidi Gregerson 5-14-96

CO.`•'`.tENTS:GENERALCHEMISTRY

COMPOUND/ANALYFE QUALIFIER SAMPLES REASC':
AFFECTED

NIT:.STE-N J ALL SAMPLES HOLDING T:'•:=
EXCEEDED

CHR^\1[UMVI J^;j ALL SAMPLES HOLDINGT:'.:E
EXCEEDED

I0 C.^
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ATTACHME\T?

QUALIFIED DATA SUMMARY and AN\TOTAT=D LABORATORY REPORTS

^nry
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Validatcd Data Stmmiarv, Dala Packal;r: NY1924-QIiS

171

Samplc #. 13U116Q9 H(tIiGRO 13111IGRI 130116R2 130116Q8
Dalc 3.'-096 3,4,96 .1..'d/96 3/4/96 1/4/96

I-ucatiun

I)cplh -II -II -II -I1

I\•Pn• Suil Soil Suil Soil Soil
Cnmmenl> ficld Split Field Split field Duplicate Field Sp lit Field Split

Paremeter Units Results Q Results Q Results Q Results Q Risults Q
fl-UORIDG UGrG 0.7911 U 1.1120 U 1.010 U 116.11110 0.9711 U
NITI:AITi-N UG-G 33.111111 1 181(I.I)(IU 1 I88(l.l)(I() I •I5.1(I(1 0.251)

NITIt:\lT'NIllalli-N IIC; G °_ri1Wll 882.1100 931.11110 33.6III1 (15111) 11

c'IIR(^n11un1\I nt(;'KC, (l:,,u UI 0.673 ,I n5711 luj 0.570 Iq (1.570 tq
1 h^• ^I^•^ mt.d pl.n ^•^. .In,,,^u,l„ wd I. •II.•. I Ihr r.,,ni irpm h.l br tlu• I.ibm.d'.n•

I)ev,Aeck 1W6
^14'9ic

< ^.
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Ouanterra-Richland
3350 George Washington Way
Richland, WA 99352

•ory: _rice
had: ==a 300.0

.•atriR:

Project: 550.126

iiuanterra $HI-00932
Rev. 0

En.irnnm.•nu7
Srn iccx

Saaple Date : 03/04/96
iecei0t Date : 03/05/96
2eport Oate : 03/12/96

=lient :uanterra Stank Sample Prep. Analyses Detection
ID ID Analyce CAS Number Name Date Date Res.:t Unit Oual. Limit Dil.

30M609 10516-001 Fluoride 16984-48-8 0C61K93833-1 03/08/96 03/08/96 :.99 UG/G U 0.99 1

30M609 10516-001DUP Fluoride 16984-48-8 0CBLK93833-1 03/08/96 03/08/96 .99 UG/G U 0.99 1

30N609 10516-OO1MS Fluoride 16984-48-8 0CBLK93833-1 03/08/96 03/08/96 :11 XREC 1

3086R0 10516-002 Fluoride 16984-48-8 0CBLK93833-1 03/08/96 03/08/96 02 UG/G U 1.02 1

30146R1 10516-003 Fluoride 16984-48-8 0C8LK93833-1 03/08/96 03/08/96 .01 UG/G U 1.01 1

30N6R2 10516-004 Fluoride 16984-48-8 0C8LK93833-1 03/08/96 03/08/96 '16 UG/G 5.12 5

10N608 10516-005 Fluoride 16984-48-8 0C8LK93833-1 03/08/96 03/08/96 .97 UG/G U 0.97 1

=CBLK93833-1 Fluoride 16984-48-8 OC8LK93833-1 03/08/96 03/08/96 '.00 UG/G U

=CLCS93833-1 Fluoride 16984-48-8 OC8LK93833-1 03/08/96 03/08/96 96 %REC

F-43
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BHI-0093.
^iiuanterra Rm 0

Quanterra-R ! cn Land £mironmental
3350 George ashington Vay Soniccs
Richland, 4'A 99352

Project: 53:.126
Category: u;trate Sampte Date 03/04/96

Metnoa: EPA 300.0 Receipt Date : 03/05/96
Matrix: SOLID Report Date : 03/12/96

Client Quanterra Blank Saapte Prep. Analyses Detection
10 ID Analyte CAS Number Na.:o Date Date Resutt Unit Oual. Limit ^,il.

80M609 70516•661 Nitrate N03•N 0C8LK93833-1 03/08/96 03/08/96 33.0 UG/G ^ 0.99 5

e0M609 10516•001DUP Nitrate 1403-N 0C3LK93833-1 03/08/96 03/08/96 36.5 UG/G 0.99 5

8014609 10516•001145 Nitrate N03-N 0C8LK93333-1 03/08/96 03/08/96 . 115 XREC 10

60146R0 10516-002 Nitrate N03-N 0C81K93833-1 03/08/96 03/08/96 1810 UG/G 40.9 20C

80N6R7 10516-003 Nitrate N03-N 0C3LK93333-1 03/08/96 03/08/96 1880 UG/G j 40.3 200

80H6R2 10516-004 Nitrate 1403•N 0C8LK93833-1 03/08/96 03/08/96 45.1 UG/G 1.02 5

80H608 10516-005 Nitrate N03-N OCBLK93333-1 03/08/96 03/08/96 0.25 UG/G J 0.19 1

NA OCBLK93833-1 Nitrate N03•N 0C8LK93_°33-1 03/08/96 03/08/96 0.20 UG/G u 0.20 1

NA 0CLC593833-1 Nitrate N03-N OCBLK92933•1 03/08/96 03/08/96 97 %REC 1
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Ql'uanterra Rev. 0
ouanterra-R i oh t and

Emironmental3350 George Washington Way knki,,
Richland, WA 99352

Project: 550.126
egory: N02-N03 Sample Date : 03/04/96
ietnod: EPA 353.1 Receipt Date : 03/05/96
Matrix: SOLID Report Date 03/12/95

Client Cuanterra Blank Sample Prep. Analyses Deteet^:n
IO ID Anatyte CAS Number Name Date Date Result Unit Quat. Limit Dil.

B0H609 10516-001 Nitrate/Nitrite N02+N03-N CCBLK93695-1 03/07/96 03/08/96 26.9 UG/G 5.GG 10

8011609 10516•001DUP Nitra:e/Nitrite N02•N03-N 008LK93695-1 03/07/96 03/08/96 27.1 UG/G 5.04 10

B0N609 10516-OOIMS Nitrate/Nitrite N02+N03-N OCBLK93695-1 03/07/96 03/08/96 . 0 XREC 10

B0H6R0 10516-002 Nitra:e/Nitrite N02+N03-N 0C8LK93695-1 03/07/96 03/08/96 882 UG/G 102 200

BON6R1 10516-003 Nitr=:e/Nitrite N02+N03-N CC9LK93695-1 03/07/96 03/08/96 931 UG/0 102 200

80H6R2 10516-004 Nitr::e/Nitrite N02+N03-N OC81K93695-1 03/07/96 03/08/96 33.6 UG/G 5.1C 10

B0N608 10516-005 Nitra:e/Nitrite N02+N03-N QCBLK93695-1 03/07/96 03/08/96 0.50 UG/G U 0.5C 1

NA QCBLK93695-1 Nitrate/Nitrite N02+N03-N QCBLK93695-1 03/07/96 03/08/96 0.50 UG/G U 0.50 1

NA . OCLCS93695-1 Nitra:e/Nitrite N02+M03-N QCBLK93695-1 '03/07/96 03/08/96 96 %REC 1

, ^t?^^y^ i^
tl: ?
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HEXAVALENT CHROMIUM DATA SUMMARY

SDG: W0924

ANALYSIS DATE: 3/6196

MATRIX: SOIL

METHOD: RICHWC5005

MDL: 0.57 mg/kg

SAMPLE LAB. !D CUENT ID

SAMPLE

RESULT UNI

SPIKE

ADDED UNIT

SPIKE

RECOVERED UNITS

PERCENT

RECOVERY

Preparation blank 0.000 m/L

LCS 0.883 m/L 1.000 mg/L 0.833 mg/L 88.3

60304401 BOH609 <0.57 taSm /k

60304402 BOH6RO 0.673 " m /k

60304402 DUP BOH6RO <0.57 U mg/kg

_

60304402 MS BOH6RO 34.88 mg/kg 42.17 m/k 34.21 mg/kg 81.1

60304402 PbCr04 BOH6R0 715.67 m/k 754.47 mg/kg 715.00 mg/kg 94.8

60304403 B0H6R1 <0.57 Uam /k

60304404 80H6R2 <0.57 U:1m /k

60304405 B0H608 <0.571J;T m /k

I

I

COMMENTS:

To convert preoaration blank in ma/L to mc/k : mg/kg =(mglL ' 0.1 L) / 0.0025 kc

=orrn No.: CG-196. 8/95. Rev. 0
li1.N -
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ATT.=.CHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATIOI^,'

0^.3
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Quatrterra 6uorporated
13715 Rider Trail Norrh
&arth Ciry, Missouri 630-::

314 298-8566 Telep/mue
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
3350 George Washington Way
Richiand, Washington 99352

March 21, 1996

Attention: Joan Kessner

Project number
Date Received by Lab
Number of Samples
Sample Type
SDG Number
Data Deliverable

I. Introduction

550.126
March 5. 1996
Five (5)
Soil
W0924
Summarv

BHI-00932
^iaanterra Rev. 0

Environmenul
Services

4
APR ]996
RECEW
on
lq 10

On March 5, 1996. five (5) soil samples were received by Quanterra, Richland and transferred to
Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID WHC ID Richiand ID Matrix Date of Receiot
10516-001 BOH6Q9 60304301 Soil 03/05/96
10516-002 BOH6RO 60304302 Soil 03/05/96
10516-003 B0H6R1 60304303 Soil 03/05/96
10516-004 BOH6R2 60304304 Soil 03/05/96 '
10516-005 BOH6Q8 60304305 Soil 03/05/96

H. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

014
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Pmironmennl
Senims

Bechtel Hanford Incorporated
March 21, 1996
Project Number: 550.126
SDG: W0924
Page 2

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0.
Nitrate by EPA method 353.1. Chromium, Cc xr, Nickel by EPA method
6010. Hexavalent Chromium by EPA method 7196 was performed by
QTESRL. The data is included in this package.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed ic-i:it each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate anaiyses were performed per the

protocol for each analyte.

IV. Definitions

The following codes are used to denote laboratory quality control sar^ies and can be found in the

data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Metals
The recoveries of the Matrix Spike (69.2%) and the Matrix Spike Duplicate (75.6%) for
Arsenic were less than 80%, therefore all associated data was flagzed with an " N ". See NCM
# 2548. -

Wet Chemistry
The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 10516-001 on the Fluoride analysis.

!li i
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Integration shows a hit for Fluoride but the peak area is less than the lowest calibration
standard and the values are reported as less than the detection limit for sample 10516-001 and
10516-OOIDUP and 10516-005.

The Matrix Spike recovery is outside c' the suggested limits of 75 - 125% for the Nitrate
analysis, but the sample concentration is four times greater than the spike amount. See NCM #
SL-2546.

I certify that this data package is in :.ompliance with the SOW, both technically and for
completeness, for other than the condi:ions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Wade H. Price
Project Manager
e:\\priceb\abbydave\hanw0924.nar
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1Bechtel Han._.d, Inc. ty CHAIN OF CUSTODY/SAn.r'LE ANALYSIS REQUEST
Pa, _of._

Data Turnaround

Colleclor Company Contact • Telephone X Priority
Jon Fancher - Lrr,. L.R. Miller 509-373-9592 Normal

Project Designation Sampling Location SAF No.
183-H Baslns Verification 183-H basins soils B96-056
ce Chest No. f^ -7 - Field Logbook No.

1207F L
Method of Shipment

. - I land c:ryinn govr.nwund vulul.lr.
Sbippud 10 Ol,sdo Propody No. Uill of Lading/Air Bill No.
quantena N/A N/A
Possibte Sample Hazards/Remarks Preservation Cool Cool C t Coo DOI none

Type ofContainer P/G PIG PIG P/G PIG

No. of Container(s( t 1 1 t t
Speclal Handling andlor Storage Volume

60m1 60m1 60m1 0m1 20mt

(OCy4 looy. /oox
SAMPLE ANALYSIS T^

eJ..
E

°^1 2 3 . S
Sam b No. Malrix' Date Sampled Time Sampled ' '•r•^ .

Q,o^bq^ S 3/114 o^1t^ ,)e
I ^

bR 3 s
d S 3/y l6 lol^ ,^ x '"^.: •

9oA 6Q`6 ^ s 3 i i i q ^c ^ ^;` X n
ncw Yl `^ r,( 67 yfd -ito

CHAIN o04QOBS I SIgnlPrlnt Names SPECIAL INSTRUD^fpNS Mnla•

^ s •sor
Relinqulsh8 Datelilme E/•e Dale/Time /3e.f I IC Anions. Fluoride, Nitrale SE • s.dwn.^w

so•s ua
1^ f=Y'-^ ♦. /.::tf!l .^.1.< f 2N021N03 . o

Sl • 51uup.
'sh Dale/flrtro //Q e vad By Dale/fima 3 ICP Metals, Cr, Cu, Ni, As W' W+

„ 3•,s= , ^ 4 Chromium 6 n :n:
Rall .y.ulshed By Date/Tlme••l / Received B // Dale/Timey

S.Aclivity Scan
//^!.

ns • o^.•e sow.
OL•DIWIILI^VYr1(/

T •Tasro

Relinquished By DaleRime RecelvedDy Dale/finlo ^•/)^• ^

4
yj 1^y

d /
V • Veeelul n^

Ihn•

IABORAjO^y Received By Title Date/iime
SECTIONi^X^ 7y p3

,• FINAL SAf^i^l^
i ^ ne.efnei

Dbposal Method . Disposed By Date/fime < x

Li^i^t^t c••^ O

I
n
^ 0 a9+8- ^ W

t^
T• 4^
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:,'HC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B D E

PROJECT: j 3' P TAOS*lo DATA PACKAGE: Zy -^ES

VALIDATOR: •^r2r(^^4 ' LAB: uA NrEfL2A DATE: S I`I

CASE: SDG:

ANALYSES PERFORMED

^ Anione/IC q TOC q TOX q TPH318.1 OiT and Grease AlkeGnity

q Ammonie q BODlCOD 7 Chloride ChromiunrVt q pH NO,MOr

q Sulfate q TDS q TKN q Phosphate q q

q q q q q q

SAMPLES/MATRIX C C, 1 rR (a^' ^z

^Iit;,G^ / • 1^.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification cocumentation present? No N/A

Is a case narrative present? . . . . . . . . ... . . . . . . YTTTes^^^ ^^^1 No N/A

Comments:

2. HOLDING TIMES

Are sample holding times ac_eptable? . . . . . . . . . . . . . Yes No N/A

tZ^9
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WHC-SD-EN-SPP-002, Rev. 2 Rev.O

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No N A

Are initial calibration results acceptable? .......... Yes No N A

Was a calibration check performed for all applicable analyses? Yes No N A

Are calibration check results acceptable? . . . . . . . . . . . Yes No N/A

Comments:

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . C IFes No N/A

Are laboratory blank results acceptable? ... ....... Ye No N/A'

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No N/A

Are field/trip blank results acceptable? . . . . . . . ... . . Yes No N/A

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? .... Yes No N/A

Are spike recoveries acceptable? . . . . . . . . . . . . . . . Y J No N/A

Were LCS analyses performed at the required frequency? ... . Yes No N

Are LCS recoveries acceptable? . . . . . . . . .
.

. . . . . . . Yes No N/A

Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency?

Are laboratory duplicate sample RPD values acceptable?*

Are field duplicate RPD values acceptable? ......

Are field split RPD values acceptable? . . . . . . . .

F-55
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N/A

e No N/A

. . . Yes No N A

. . . . Yes No N/A Z `
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments

BHI-00932
Rev. 0

es.

7. ANALYTE QUANTITATION 4(C (-,)S vv-^ ( t- r7ET e.vcs.AAtkrca..

Was analyte quantitation performed properly? ......... Yes No N/A

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ...... Ye No N A

Are results supported in the raw data' ..... ..... Yes No N/A

Are results calculated properly? . . . . . . . . . . . . . . . Yes No N/A

Do results meet the CRDLs? . . .. . . . . . . . . . . . . . . Yes No N/A

Comments•

021
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^rj
Ĵ

t]
N

SuG: lI 2^ - S vAL1DATOR: DAT E _PAGG ^Or

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUAL IFIER

601A 14 9 F N03 31q `1(o 3 y g lo 4Vqu
u

'"^3/NU^ .i ^ ^I(D ^V(i('a 3

31(v z z `o'3- US
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60A (0( 2 3 ^)^Co :3.:_s i: y T

n0A.Q..
Cv (3f^ 31^ ^^^. Z 2 UT

^U^ILQ^ r, ljo 003cT

NO3/fJ()Z :3 7 CI(" 3/8 qi r) (D rlL
UTI
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